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I. Introduction' and Summary 

During the investigation conducted on the low tar filler 
program, it was observed that various types of bentonite (an 
inorganic, clay-like material) had film-forming and binding 
properties similar to those of the organic gums currently in 
use in the BL binder. Discussions of these observations with 
various persons in the Research Center Indicated the following 
areas of Interest as to the usefulness of bentonite in the BL 
binder film; 

1. The use of bentonite in the binder might result In a 
cost savings because bentonite, at $ 0 . 026 /pound, would 
replace CMC, at $0. 62 /pound. 

2. Substitution of the inorganic, non-combustible bento¬ 
nite for a portion of the combustible CMC might improve 
the smoke flavor of the finished sheet because the 
total quantity of non-tobacco combustibles would be 
reduced. 

3. Use of bentonite might improve the sheet's properties, 
in particular the coal strength of the BL in the filler 
blend. Bentonite, an inorganic film-former which is 
not destroyed by burning, might effect a fortification 
of the ash and the burning coal. 

' Thus, further investigations were undertaken to 
evaluate the possible advantages of incorporating 
bentonite into the BL binder. 


A satisfactory bentonite formulation for initial pilot 
plant work was developed! in the laboratory, and pilot plant 
experiments and subsequent product evaluations were made. 
Based on the work in both the laboratory and the pilot plant 
there Is sufficient evidence presently on hand to warrant 
the use of bentonite in the BL binder without further delay. 
In the remainder of this report it will be shown: 


1. That a savings of approximately $240,000/year can 
be realized immediately. 


2. That a significant improvement in the coal strength 
of 100/6 BL cigarettes can be made without altering 
any other of the sheet's physical properties or 
modifying any of the present production equipment. 

During this investigation the standard binder formula¬ 
tion and binder weight were changed in the BL production 
process. A comparison was thus made testing the bentonite 
formulation against both the old and the new standard pro¬ 
duction formulations. The bentonite formulation used in 
this Investigation is shown in the following table: (In 
the remainder of this report any reference to a bentonite 
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formulation op bentonite binder will be to the formula as 
listed in the following table.) 


Table I 

Binder Formulations Compared During This Study 



Old 

Production 

Standard, 

1.2 gm/ft 2 

Suggested 

Bentonite, 

1.6 gm/ft 2 

New 

Production 

Standard 

1.6 gm/ft 2 


, Farts 

°k 

Parts 


Parts 

% 

Tobacco pulp 

1.0 

37.8 

1.0 

42.6 

1.5 

47.65 

Bentonite 

— 

— 

0.5** 

21.3** 

— 

1 - 

CMC 

1.0 
(7H) ' 

37.8 

0.5* 

21.3* 

1 1.0 
(7M) 

31.75 

Propylene glycol 

0.5 

18.9 

0.25 

10.8 

0.5 

15.85 

Acid 

0.15 

5.65 

0.10 

4.2 

0.15' 

4.75 

• 

(pH 2.7) 

1 

(pH 4.0) 

..1_ 

(pH 2. 

7) 

L_ 


* Investigations using both high (7H) and medium (7M) vis¬ 
cosity CMC were made. The use of 7M in the bentonite 
formulation is recommended for production at the higher 
binder weight (1.6 gm/ft 2 ). 

** The mixing procedure used to prepare the bentonite binder 
is similar to that used to prepare the new standard pro¬ 
duction binder. The only change required is the addition 
of the bentonite after the addition of the pulp. Experi¬ 
ments indicate pHs in the range of 2.6-5.0 are satisfactory. 


II. Conclusions 

The conclusions presented here are based on information 
and data collected during laboratory investigations and on 
material produced in eleven pilot plant experiments. 

A. Toxicity of Bentonite 

Based on work done by our Analytical Division 
on an extensive literature search, and on statements . 
from outside toxicology experts, it is reasonable to state 
that there will be no toxic reaction on the smoker due to 
the incorporation of bentonite in the BL binder. 
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B. BL Manufacture 'and Evaluation 

1. Processability 

Discussions with Manufacturing Department personnel 
regarding the processability of a special pilot plant BL made 
with a bentonite binder indicated that its processability on 
the present blending, cutting and making equipment was equal 
to that obtainable with standard production BL. 

2. Sheet Physical Properties 

At similar binder weights the physical properties 
of BL sheets based on the bentonite binder are equivalent to 
the physical properties of BL sheets based on either the old ; 
or the new standard production binders. 

3. Cigarette Evaluation 

a. Coal Strength 

At the same binder weights, cigarettes made from 
100$ BL based on bentonite binder are signifi¬ 
cantly stronger in coal strength (Research Center 
tests) than those prepared with either the old 
or the new standard production formulations. 

b. TPM and Nicotine in the Smoke 

No change in the delivery of TPM or nicotine 
occurred either in 100$ BL cigarettes or in ciga¬ 
rettes made from an 80$ Parliament, 20$ BL blend 
due to the incorporation of bentonite in the 
BL binder film. 

c. Non -tobacco Combustibles 

The use of bentonite binder results in a reduc¬ 
tion in the ncn-tobacco combustibles in the BL 
binder of between 40-52$ (7*5$ of the total sheet 
reduced to 3*5$ of total sheet). 

d. Taste Panel 

No difference in smoke taste or preference was 
found when comparing cigarettes containing bento¬ 
nite BL against cigarettes containing old or new 
standard production BL (100$ BL cigarettes and 
80 $ Parliament, 20$ BL blends.) 
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C. Patents and Licensing 

The use of "bentonite in the "binder formulation will not 
alter our present position with regard to existing patents 
or licensing agreements. 

D. Cost Analysis 

An annual savings of approximately $240,000/year can be 
made by substituting the bentonite formulation for the new 
standard production BL binder formulation' (based on annual 
usage of CMC of 1,092,000 lb/year). 

III. Discussion, Results, and Procedures 

A. Description of Bentonite (also see Exhibit 1, Appendix B) 

Bentonite, an inorganic clay-like material, is derived 
from volcanic ash. It is an extremely variable material in 
both its outward appearance and superficial physical properties; 
the variations result from the different crystalline structures 
which the material inherited from its origin. 


During the investigation of several Inorganic materials 
for use in the LTF* program it was observed that some types of 
bentonite exhibited film forming properties similar to those 
attributed to the organic gums used in the BL binder. Further 
studies of the different types of bentonites revealed that those 
which swelled greatly in water to form plastic-like Inorganic 
mixtures exhibited the greatest promise as film-forming materials. 


The swelling and the film-forming abilities are primarily 
due to the micaceous habit of the material and to the very slight 
cohesion between the crystalline plates. Cn wetting, water 
penetrates between the crystalline plates shattering the aggre¬ 
gate, thereby producing a large number of colloidal particles 
that have a large lateral extent and a thickness In molecular 
dimensions. Each of these colloidal, crystalline plates Is 
surrounded by an envelope of water molecules. This associated 
water causes apparent swelling of the bentonite particles 
which produces a thixotropic, plastic-like mixture. The 
film-forming properties exhibited by these swelling types 
of bentonite results from the orderly overlapping of and 
re-development of cohesive forces between the crystalline 
plates as water is removed by ■evaporation. 

The type of bentonite selected for further investigation 
was the highly swelling Wyoming -type of bentonite (#49) supplied 
by Whittaker, Clarke, & Daniels. The chemical and physical 
analysis of this material as reported by Whittaker, Clarke, 

& Daniels Is shown in Table II, Appendix A. 
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B. Toxicity of Bentonite 

1. Inorganics in the Smoke 

• In order to evaluate the possible toxic effects on 
the smoker of inhaling smoke from cigarettes made from bentonite- 
containing BL, it was first necessary to determine the amount 
of bentonite in that smoke. This was done by conventionally 
determining the amount of Inorganic ash in the smoke from unfil¬ 
tered, 100$ BL cigarettes made from both bentonite-containing 
BL and : from' non-bentonite containing BL. The results are 
discussed in a report form the Special Investigations Sec¬ 
tion (Exhibit 2, Appendix B). These tests show that there 
Is no Increase in the amount of inorganic ash in the smoke 
of 100$ BL cigarettes when as much as 3.4$ bentonite Is present 
in the BL. (The recommended formula contains 3*^$ bentonite 
In the BL sheet.) In fact, it appears that the addition of 
bentonite to the BL may even reduce the total quantity of 
inorganic ash in the smoke. The reduction may result from 
the ash fortification by the non-combustible film-forming 
bentonite; that is, less ash breaks off and, thus, less ash 
Is carried to the smoker in the smoke stream. Ash determi¬ 
nations were also made on standard Parliament cigarettes 
(containing bentonite BL) made up by the Manufacturing Department 
and on Marlboro monitor cigarettes. These tests lead to con¬ 
clusions identical to those obtained on 100$ BL cigarettes. 


2. Literature Search 

Extensive literature searches were made to obtain 
background information concerning the possible toxicity of 
bentonite. Many reports were found describing the use of 
bentonite In drug and cosmetic formulations. In dietary 
supplements for livestock, and In other FDA-approved Items. 
No reports were found which indicated that a toxic reaction 
might result from smoking 100$ BL cigarettes containing 
bentonite in the binder (see Exhibit 3, Appendix B). 


3. Contact with Outside Toxicologist and Toxicology 
Laboratories ' 

In an effort to further improve and update our under¬ 
standing of the toxic effects of bentonite in cigarette smoke, 
contacts were made with outside laboratories and with persons 
who were believed to be expert in the toxicology field. These 
authorities again confirmed the hypothesis that no toxic 
effects tO' the smoker would result from the use of bentonite 
in the BL binder (Exhibits 4a&b, Appendix B). 


C. BL Manufacture and^ Evaluation 
1. Pilot Plant Experiments 

The laboratory investigations indicated that a usable 
binder film could be made with as much as 65-70$ of the CMC ... 
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in the present formulation replaced by bentonite. The major 
efforts in the laboratory were aimed at the development of a 
satisfactory bentonite formulation for use in pilot plant 
experiments. It should be realized that it was impossible 
to obtain the optimum binder formulation in the laboratory, 
due to the difficulty of bridging the gap from laboratory 
prepared binder films to finished BL sheet as produced in 
the plant. The final "optimization" will best be accomplished 
in the pilot plant. The formulation selected for the pilot 
plant investigations was the old standard production formu¬ 
lation with a 50$ substitution of the CMC by bentonite, 
accompanied by a 50$ reduction in the propylene glycol 

(see Table I). 

Six experimental trials were made in the pilot plant 
comparing the old standard formulation with the bentonite 
formulation. Both binder slurries were made up using high 
viscosity CMC (?H). (See Table III in Appendix A for a com¬ 
parison of the sheet properties obtained from materials 
produced during these trials.) A study of the physical properties 
of the materials produced! showed that at equal binder weights 
the material based on the bentonite binder was equivalent 
to the material based ; on the old standard production binder. 

As observed in previous experiments using the old standard 
binder, the physical properties of the sheet based on the 
bentonite binder improved as the binder weight increased. 

While these comparative experiments were being made, the 
standard formulation used in the BL production plant was 
changed and the standard binder weight was increased from; 

1.2 to 1.6 grams/sq. ft. In order to increase the binder 
weight and still maintain the same production speeds it was 
necessary to increase the percentage solids in the binder 
slurry. This was accomplished without a substantial increase 
in the slurry viscosity by changing from high viscosity CMC 
to medium; viscosity CMC. A comparison of the bentonite formu¬ 
lation and the new standard production formulation is shown 
in Table I. 

Pour experimental trials were made in the pilot plant 
comparing the new standard production formulation with the 
bentonite formulation using medium viscosity CMC. A compari¬ 
son of the sheet properties obtained from material produced 
during these trials is presented in Table IV, Appendix A. 

A study of the data shows that equivalent sheet properties 
were obtained when equal binder weights were used. 


In summation it can be said that sheet properties equiva¬ 
lent to those obtained using the old standard or the new standard 
binder formulation were obtained with the bentonite formulation 
when equal binder weights were used. It also follows that a 
replacement with bentonite of at least 50$ of the CMC used in 
the binder formulation can be made without degrading the 
sheet's properties. In fact, as will be shown in the section 
entitled "Coal Strength", an improvement in the BL sheet's 
properties can be obtained. •, 
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2. Cigarette Evaluation ' 

To further evaluate the BL produced in the pilot plant 
cigarettes were manufactured on' the Chico machine at the Research 
Center and on production equipment by the Manufacturing Department. 
The following evaluations were made. 

a. Coal Strength (See Exhibit 5* Appendix B) 

The relative effect on the coal strength (Research 
Center'tests) of the incorporation of bentonite 
in the BL binder was determined by comparing the 
coal strength of sets of cigarettes which were 
manufactured in a duplicate manner on the Chico 
maker (bentonite binder vs. old or new binder BL). 

The results of these investigations are reported' 
in Table V, Appendix A. A study of the results 
indicates the following: 

1. At the same binder weight, BL made from 
the bentonite-type binder is significantly 
stronger in coal strength than those prepared 
with either the old: or new standard production 
formulations (1.6 gm/ft 2 bentonite vs. 1.6' 
gm/ft 2 new standard, 1.2 gm/ft 2 bentonite vs. 
old standard)'. 

2. There is no significant difference in the 
coal strength of 100$ BL cigarettes made from' 

BL based on the bentonite-type binder at 1.2 
gm/ft 2 and BL based on the new standard binder 
at 1.6 gm/ft 2 (both using 7 medium CMC). 

The conclusions stated above are based on tests 
conducted with 100$ BL cigarettes and are thus 
only an indication of the effect that might be 
expected in cigarettes containing BL at the 
current levels in use in the Manufacturing Department 
(21$ BL- or less). Attempts have been made to 
measure the change in coal strength of Parliament 
blends. However due to the dilution of the BL (21$ or 
less in Parliament blend) and the poor precision of 
the test, no significant difference has been shown 
(Research Center test). 

b. TPM and Nicotine in the Smoke 

The TPM and nicotine delivered in the smoke of 
100$ BL cigarettes and standard Parliament cigarettes 
made from both bentonite BL and from old and new 
standard BL was determined. The data are reported 
in Table VI, Appendix A. A study of the data indi¬ 
cate that no change in the delivery of TPM or 
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nicotlne occurred in either the 100$ BL cigarettes 
or the standard Parliament BL Blends due to the 
inclusion of Bentonite in the BL Binder. This 
result was expected Because Bentonite is an in¬ 
active, inorganic material and is present in 
relatively low percentages; 3.4$ or less of the 
finished BL sheet. 

c.' y Taste Panel (Exhibit 6, Appendix B) 

Taste panels were run to determine if the use 
of bentonite in the BL binder altered the taste 
of the smoke. Consideration of the amount of 
bentonite in the sheet, 3*4$ or less, and the 
fact that it is inorganic leads one to expect 
little or no effect on the smoke. However, when 
one considers the fact that there is a reduction 
in the non-tobacco combustibles of about 45$, 

(see Table VII), a change in the smoke flavor 
might be expected. The results of taste panels 
comparing cigarettes containing bentonite BL 
against cigarettes containing standard BL at 
various levels (100$ BL cigarettes, 20$ BL and 
80$ BL-free Parliament cigarettes, and standard 
production-made Parliament cigarettes) are reported 
in Table VIII. A study of these test results 
indicate that there is no difference or preference 
(bentonite BL vs. standard BL) in the smoke 
taste of 100$ BL cigarettes, and that when the 
BL is diluted with filler to levels similar to 
those currently in use, there is,.again, no difference 
in taste or preference (bentonite BL vs. 
standard BL). 


D. Patents 

The use of bentonite in' the binder formulation will not alter 
our present position with regard to existing patents or licencing 
agreements (Exhibit 7, Appendix B). 


E. Cost Analysis 

The investigations conducted to date on the use of bentonite 
In the BL binder indicate that bentonite can be used to replace 
50$ of the CMC in the BL sheet with no change in the physical 
properties of the sheet. An economic analysis was conducted 
to determine the monetary effects of such a change. The calcu¬ 
lations noted in Table IX and compared in .Table X were based 
on. the current annual rate of consumption of CMC of 1,092,000 
lb/year (equivalent to an annual usage of binder of 3*^8,000 
lb/year). 
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These calculations indicate that an annual savings of 
$240,000 can be made by substituting the recommended bentonite 
formulation for the new standard formulation now in use. (Both 
calculations are based on binder weights of 1.6 gm/ft?) 

While the recommended bentonite formula was being evaluated 
in the pilot plant, efforts were continued in the laboratory 
tO 1 further optimize a bentonite formulation'. Although these 
formulas currently under laboratory investigation have not 
been evaluated in the pilot plant, it appears reasonable to 
expect that additional savings may be realized. Because of 
this, calculations have been 1 included in Table IX and Table X 
comparing the new standard binder formulation with the recom¬ 
mended bentonite formulation and with an optimized bentonite 
formulation. Calculations using the optimized bentonite 
formula (based on a 1.2 gm/ft? binder weight) indicate that 
an additional saving of approximately $200,000 may be realized 
over and above the $240,000 saving which can be accomplished 
by adoption of the recommended bentonite formula. To put it 
another way, successful adoption of an optimized bentonite 
binder formula has the potential of saving $440,000 annually 
in binder costs at our present rate of BL production. 

IV. Recommendations 

A. In the BL Production■Plant 

Efforts should be made to incorporate the bentonite 
binder into the BL production process. The binder slurry 
should be prepared at 4.7$-5-0?S solids using 7 medium CMC, 
and BL sheet produced using a binder weight of 1.6 gm/ft? 

' B. In the Cigarette Manufacturing Operation 

Final evaluation of any BL process or formula change must 
be made during filler processing and subsequent cigarette manu¬ 
facture, It is recommended, therefore, that this new-formula 
production BL be closely monitored during several trials of 
filler processing and cigarette manufacture. 


C. In the BL Pilot Plant . 

1. Continue the present program aimed at optimizing 
the bentonite formulation. 

2. Continue the program to evaluate the usefulness 
of the bentonite in the belt water and the humidi 
flcation water. 
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c 

D. In the Laboratory 

Continue the present program aimed at increasing our 
understanding of the contribution of the various binder 
ingredients to the properties of bentonite-type binders. 
That is: 


percentage and type of gum (film-former) 
percentage and type of plasticizer 
percentage and type of pulp 
percentage and type of bentonite 
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Table II 


Whittaker, Clarke & Daniels, Inc, 


#49 Bentonite 


Use: 


Foundries', asphalt emulsions, polishes, paper 


Average Dry Sieve Analysis 

Thru 200 mesh 85-90$ 


Wet Sieve Analysis (Dispersed in Water) 
Finer than 200 mesh 
Finer than 20 microns 
Finer than 0.5 micron 


Typical Chemical Analysis 


SiO s 


AI 2 O 3 

Fe z 0o 

FeO 

Ti0 2 


P2O5 

CaO 


MgO 
Na a 0 
K 2 0 
SO 3 
H 2 0 


96$ 

93$ 

86 $ 


64.32$ 

20.74 


3.03 

0.46 


0.14 


0.01 


0.52 

2.30 

2.59 

0.39 

0.35 

5.14 


Type of bentonite used in primary pilot plant runs. 
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Table II i 

Sheet Physical Properties Comparison 

Bentonite Binder vs Old Standard Production Binder Using High Viscosity CMC (See Table I) 

At equal binder weights the material based on tne bentonite binder was equivalent to the 
material based on the old standard binder (216 a vs 2l6B; 230A vs 228 control). 


Pilot Plant Experiment No. 

21b** 1 

230 

- pr - 

- 

c 

h ... -L 

B 

22d* 

Binder type 

Old std. 

Bent. 

Bent. 

Bent. 

Bent. 

Old std. 

t 

Binder weight, gm/ft 2 

1.2 

1.2 

2.4 

1.2 

1.6 

.. 1.2 

Basis weight 

00 

• 

oo 

8.7 

10.4 

8.2 

9.2 

9.5 

Moisture, fo 

12.0 

11.3 

12.0 

12.6 

11.0 

12.1 

Tensile, Kg/in. 

0.84 

0.87 

1.2 

0.91 

,0.96 

0.85 

Tear, gm 

5.3 

4.9 

12.8 

4.3 

6.4 

6.1 

Dust loss, GPP 

1.1 

1.4 

1.3 

0.78 

O .87 

0.68 

Dust off, cpf 

6'.1 

0.8 

9.95 

0.45 

0.51 

0.23 

Breakage, % 

62.4 

72.0 

54.5 

28.7 

29.7 

26.0 

Pilling power, cc/10 gm 

42.0 

31.0 

46.0 

42.0 

46.0 

41.0 

Burning rate, mg/sec. 

1.8 

1.8 

1.8 

1.6 

1.5 

1.5 


* Control 

** Sheet was also made using bentonite binder at 0.8 gm/ft s . Tensile for this material 
was 0.7 Kg/in. 
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Table IV 

Sheet Physical Properties Comparison 

Bentonite Binder vs. New Standard Production Binder Using Medium 

Viscosity CMC (See Table I) 

At equal binder weights the material based on the bentonite 
binder was equivalent to the material based on the new standard 
binder (273A vs. 273B). 


Pilot Plant Experiment 
Number 

-246-W1 

273-f 

A 

B* 

B 

A* 

Binder type 

Bent. 

New std. 

Bent. 

New std. 

Binder weight, gm/ft 2 

1.2 

1.6 

1.6 

1.6 

Basis weight 

8.7 

9.6 

9.6 

10.1 

Moisture, $ 

11.7 

12.4 

12.2 

12.4 

Tensile, Kg/in. 

0.8 

1.0 

1.10 

1.05 

Folded tensile. Kg/in. 

0.68 

0.96 

1.03 

; 1.07 

Tear, gm 

5.4 

8.1 

6.5 

\ 6.6 

Dust loss, GPF 

0.85 

0.61 

0.68 

0.58 

Dust off, GPF 

0.50 

0.36 

0.48 

i 0.38 

Breakage, % 

18.1 

14.9 

11.32 

1 2.57 

Filling power, cc/10 gm 

38 

39 

40 

! 38 

Burning rate, mg/sec. 

1.6 

1.5 

1.6 

1.8 

Burning rate, # 

94.4 

86.8 

94.7 

94.8 


C 


c 


* Control 


o 

o 
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CO 

CO 
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Co 
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Table V 


Coal Strength Comparison Test Summary 
& D Coal Strength Tests! 

Cigarettes made on Chico maker 


At the same binder weight, BL made from the bentonite-type 
binder is significantly stronger in coal strength than those 
prepared with either the old or new standard formulations. 


Type of material used to make ^ Results at 25 gm force 

up Cigarettes that were compared.- | and 45 gm force 


I. BL* made from; bentonite-type 
binder, 7H 1.2 mg/fts 


Bentonite-type binder 
significantly stronger 


vs 


BL* made from old standard 
binder, 7H 1.2 gm/ft 2 


II. 


Ill 


IV. 


BL* made from bentonite-type No significant dif- 

binder, 7M 1.2 gm/ft 2 ference 

vs 


BL* made from new standard 
binder, 1.6 gm/ft 2 


BL*r'made from bentonite-type 
binder, 7M 1.6 gm/ft 2 


Bentonite-type binder 
significantly stronger 


vs 

BL* made from new standard 
binder, 7M 1.6 gm/ft 2 


Production-made Parliament 
using BL based on bentonite 
binder, 7M CMC 1.2 mg/ft 2 


No significant dif¬ 
ference as expected (see 

II). 


vs 

Production-made Parliament 
using BL based on new standard 
binder, 7M CMC, 1.6 gm/fta 


* 100% BL cigarettes made on the Chico maker 


> ^ SoUi^ehhttps://www.industryd6cumentS:uesfSvh' 
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Table VI 


Comparison" of TPM and Nicotine Delivery 

A study of the data indicates that no change in the delivery 
of TPM or nicotine occurred in either the 100$ BL cigarettes 
or the standard Parliament blends due to the inclusion of 
bentonite in the BL binder. (Chico-made cigarettes unless 
noted.) 


Pilot Plant 

Binder 

Binder 

TPM: 

Nicotine 

Experiment No. 

Type 

Weight 

Mg/cigt. 

Mg/cigt. 

100$ BL Cigarettes 




216A 

Old std. 

1.2 

13.3 

0.40 

B 

Bent. 

1.2 

13.3 

0.39 

C 

Bent. 

2.4 

13.a 

0.36 

D 

Bent. 

0.8 

11.1 

0.34 

230A 

Bent. 

1.15 

11.6 

0.93 

B 

Bent. 

1.65 

14.5 

1.1 

Control 

Old std. 

1.2 

14.0 

1.07 

245-248A 

Bent. 

1.2 

14.6 

0.45 

B 

New std. 

1.6 

15.9 

0.49 

Blends - 20$ BL, 

80$ BL-free 

Parliament 



2l6A* 

Old std. 

• 1.2 

20.6 

-- 

B* 

Bent. 

1.2 

21.5 

— —’ — — 

230A 

Bent. 

1.15 

23.3 

0.97 

B 

Bent. 

1.65 

2 3.1 

0.98 

Control 

Old std. 

1.2 

24.3 

1.09 

245-248A 

Bent. 

1.2 

23.7 

0.96 

B 

New std. 

1.6 

24.5 

1.02 

245-248A* 

Bent. 

1.2 

27.0 

1.12 

B* 

New std. 

1.6 

27.3 

1.82 

Blends - 80$ BL, 

20$ BL-free 

Parliament 



245-248A 

Bent. 

1.2 

16.5 ' 

0.45 

B 

New std. 

1.6 

17.3 

0.55 


^ Production-made cigarettes 


■’ri;- \t ;.... 
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Table VII 

Percent Composition of BL Sneet 


Components 

_ 


— 11 ■llliTTlil 

l 

Bentonite 

Binder 

Parts 

$ of . 
binder 

fX ^ 1 ^ fi^i ( $ 

Binder 

Parts 

$ of 
binder 

gjjgjjgjjll 

Binder 

Parts 

% of 
binder 

$ of 
total* 

$ of 
total 
sheet* 

Bentonite 



- 




0.50 

.,21.30 

2.27 

3.41 

Acid (HC1) 

0.15 

5.65 

0.68 

0.15 

4.76 

0.76 

0.19 

' 4.26 

0.45 

.68 

CMC 7HP 

1.0 

37.80 

4.54 




)0.5** 

21.30 

2.27 

3.41 

7MP 




1.0 

31.70 

5.07 

) -- 


: 


Propylene glycol 

0.5 

18.9 

2.27 

0.5 

15.85 

2.54 

0.25 

10.65 

1.28 

1.70 

Pulp 

1.0 

37.80 

4.54 

1.5 

47.60 

7.62 

1.0 

42.60 

4.54 

6.82 

. 

l 

TO'Orri'5' 



99.91 



t£BII 



Tobacco 



76.00 



72.00 



76.00 

72.00 

Moisture 



12.00 



12.00 



12.00 

12.00 







99799 



jjjggjU 

100.02 

Binder weight. 



HB 






1 


gm/ft 2 



'■DMi 



1.6 



1.2 

1.6 

$ non-tobacco 








^^B 



combustibles 

! 


6.8l 



7.51 

, _ - 1 

1 

3.55 

4.11 


* 10 gm/ft2 sheet weight at 12$ moisture 

** Runs have been made using either 7HP or 7MPCMC 


A study of these calculations reveals that a substantial reduction in the non-tobacco combustibles 
can be realized if the bentonite-type binder is used. If the presently proven bentonite formula¬ 
tion at 1.6 gm/ft 2 is substituted for the new standard formulation at 1.6 gm/ft 2 , a reduction in 
non-tobacco combustibles of 45$ can be obtained. If the bentonite formulation at 1.2 g/ft 2 is 
!. substituted for the new standard formulation at 1.6 gm/ft 2 , a reduction in non-tobacco combus- 
« t.ibles of 53$ can be obtained. 
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Source: https://www.industrydocuments.ucsf.edu/docs/xjmxOOOO 





















Table VIII 

Taste Panel Evaluation 

No difference in smoke taste or preference was found when 
comparing cigarettes containing bentonite BL against ciga¬ 
rettes containing old or new standard BL (100$ BL cigarettes; 
80$ Parliament, 20$ BL blend). 


Cigarettes Compared (Type 
of binder and weight) 

Results of Test 

100$ BL Cigarettes (Chico-made) 

216A old standard; 1.2 
vs 

216B bentonite; 1.2 

No difference in taste or 
preference 

i 

273A bentonite; 1.6 
vs 

273 new standard; 1.6 

No difference in taste or 
preference 


C 


Parliament Blends - 20$ BL (Chico-made) 


230A bentonite; 1.2 
vs 

234 new standard; 1.6 

No difference in taste or 
preference 

23OB bentonite; 1.6 
vs 

234 new standard; 1.6 

No difference in taste or 
preference 

245A-248A bentonite; 1.2 
vs 

245B-248B new' standard; 1.6 

No difference in taste or 
preference 

273A new 1 standard 1 ; 1.6 
vs 

273B bentonite; 1.6 

No difference in taste or 
preference 


Parliament Cigarettes (Production-made) 


245A-248A bentonite; 1.2 

No difference in taste or 

vs 

preference 

245B-248B new standard; 1.6 

> 



C 
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Table IX 


Annual Binder Cost Calculations 


Basis : 


1,092,000 lb. CMC/year (1.6 gro binder/ft 2 - 3,448,000 
lb, binder/year) 


Material ; 

CMC 

Propylene glycol 
Pulp 

Bentonite 
Hydrochloric acid 


$0.620/lb. 

0.145/lb. 

0.0574/lb. 

0 . 026 /lb. 

0.02025/lb. (anhydrous) 


Binder Cost (1.6 gm/ft 2 ) : 



New Standard^ I 

Recommended 

Bentcnite 

f 

1000' 

lb/yr 

$/year 

f 

1000 

lb/yr 

$/year 

CMC 

31.7 

1092 

$677,000 

21.3 

732 

$454,000 

Pulp 

47.7 

1645 

94,500 

42.6 

1468 

84,300 

Propylene Glycol 

15.8 

545 

79,000 

10.8 

373 

54,200 

Acid 

4.8 

165 

3,340 

4.2 

145 

2,940 

Bentonite 




21.3 

732 

19,000 

Total 


t- 

00 

$853,840 


3450 

|$6l4,44o 


New' Standard Binder 

Bentonite Binder 

Anticipated Annual Savings Using 
Bentonite Formulation Recommended 
in this Report 


$853,840; 
614,440 
$239,400 


O 

o 

o 

co 

CO 

h* 

© 

co 

00 




Table IX (continued) 


Possible future saving based' on an optimized' bentonite binder 
(1.2 gm/ft^ binder weight) 

3,448,000 lb./yr. X 1.2 = 2,585,000 lb. binder/year 

T76 

Binder Cost of an Optimized Future Bentonite Binder (1.2 
gm/ft*;): ~™”~~ 



* 

1000 

lb/yr 

$/year 

CMC 

16.5 

427 

$265,000 

Pulp 

39.0 

1010 

58,000 

: 

Propylene glycol 

14.0 

362 

52,500 

Acid 

4.2 

109 

2,205 

Bentonite 

26.5 

685 

17,800 

Total 

100.2 

2593 

$395,505' 


Probable Maximum 
Total Savings 


New Standard $853,840 

Optimized Bentonite Binder -395,505 

Anticipated Annual Savings $458,355 

Using Optimized Bentonite Binder 

O 

O 

o 

CO 

CO 

O 

CO 

CD 
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THE SCIENTIFIC ASPECTS OF BENTONITE 


In commencing a study of bentonites, as well as 
other clays, we need to picture the fundamental 
clay minerals because their pattern influences 
clay behavior fully as much as the chemical 
elements of which they are composed. 

THE CLAY MINERALS 

Pure clay is a mass of mineral fragments, strongly 
bound together when dry, but separable—when 
dispersed in water—into myriads of particles so 
small that many of them are beyond microscopic 
visibility. 

To understand the variable activities of clays, 
we must start with the invisible world of atoms 
and molecules and form a mental picture of the 
way they are assembled to form clay substance. 
Atoms of silicon, aluminum, and oxygen,* with 
hydrogen atoms clinging to them, are united in 
symmetrical patterns to form a molecule; clusters 
of molecules interlock to form “flake units 1 '; aggre¬ 
gates of flake units form the tiniest particles of 
what we call clay substance. Literally millions of 
flake units are needed to make a particle large 
enough to be visible to the human eye. 

Practically the same “materials of construction” 
form the Basis for all clay flakes regardless of the 
type of clay but the architectural patterns in which 
these materials are joined are not the same. The 
difference in pattern is an underlying reason for 
vividly different properties of the clay itself. 

The dissimilar assembly of the atoms permits 
distinct identification by X-ray methods. For¬ 
tunately there are only a few common patterns 
and they are given different “clay mineral” names. 
The three principal ones are: ■ ' 

MontmoriUonite—the chief clay mineral of ben¬ 
tonite. . r ■ 

Kaolinite—the main constituent of fire days, 

china clays, kaolins and ball clays. 

Illite—largely found in shales. , 

There are other clay minerals of minor impor¬ 
tance but we will discuss only the first two since 
they form the basis for most of the commercially 
useful clays, and for simplicity we will designate 
montmorillonite as ”M” and kaolinite as “K” 

•Chiefly those but not exclusively. Magnesium, potassium 
and iron sometimes occupy positions in the molecule, 

.. replacing aluminum. , 


' l*u. 


-- -;<Tv. 


vfr- 

- .‘jfir * 

- 


Molecular Structure 

All clays are described as “silicates of alumina” 
because silicon and aluminum are the primary 
elements of clay composition. These elemental 
atoms are assembled in distinct layers of two 
kinds—silicon-oxygen sheets and aluminum-oxy¬ 
gen sheets. The sheets are combined to form mole¬ 
cules and at this point we observe a radical differ¬ 
ence. The M molecule has two silicon sheets with 
an aluminum sheet sandwiched between them, 
but the K molecule has only one silicon and one 
aluminum sheet. M is described as “Si-Al-Si” 
structure and K as “Si-Al” structure. Certain 
highly significant effects result from these struc¬ 
tural differences. 

Groups of molecules are inseparably joined in 
thin platey particles of definite thickness, but 
indefinite width and breadth. These are the flake 
units. The atomic bonds which hold the plate 
structure together are much stronger laterally 
than vertically. Laterally, the plates extend until 
they reach broken edges; vertically they extend 
only one molecule in thickness. The tops and 
bottoms of the plates are the basal planes and 
the thickness is scientifically referred to as the 
“c-dimension.” 

Let us conceive a multitude of dry flake units 
massed together to form a particle of clay sub¬ 
stance. Because of their flat shape their plane 
surfaces are approximately parallel—somewhat 
like a deck of playing cards flung onto a table. 
When wetted, they cleave apart, and while not 
every flake splits away from its neighbors, a large 
proportion of the M flakes and a less proportion 
of the K flakes do become individually dispersed. 

The cleavage occurs mainly along the basal 
planes, and therein lies the reason for the greater 
dispersibility of M. With the Si-AI-Si structure, 
an Si sheet always faces an Si sheet of the next 
M flakes aboye and below it. Like mineral atoms 
have like electro-chemical charges; consequently 
the adjacent Si sheets do not attract but may 

even repel each other. On the other hand a pack _ 

of K flakes has Si sheets facing A1 sheets of its 
neighbors, exercising, if anything, an attractive ft} 
force which resists separation. 


O ■ 
© 
© 
CO 
CO 
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Hydration of the Lattice 
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planes of (lie M flake units, tightly held by a mys¬ 
terious force. A packet of super-imposed flakes; 
has this layer of water molboules between the 
flakes even when air-dried; the packet forms what 
is called a “lattice" structure. When the lattice 
is wetted more water molecules crowd between 
the individual! flakes, forming layer upon layer in 
semi-rigid positions, pushing the flakes apart and 
causing the mass to swell. Whem the water is 
removed the- mass contracts and the flakes re¬ 
assume approximately their original'spacing.* The 
movement is only in one dimension, like that of 
an accordion, ft may be repeated indefinitely and 
is more than simply a curious phenomenon since 
it leads to correlated activities that become sig¬ 
nally valuable in industrial uses* 

K flakes on the other hand do not attract layers 
of water molecules between their basal planes; 
consequently tiheir spacing is fixed and. the mass 
is not expandable. It requires extremely vigorous 
mechanical action in water to disperse K into 
nearly individual flakes. One investigator, using 


___ 

— — — — -■■■>- ■ - ■ ■> . - » - ■■ — > • , M-\ 

■ ; 

tlie electron-microscope lias estimated the ratios 
of depth to breadth of clay mineral flake units. 

His findings indicated a ratio from 1/100 to 1/300 -t&c 
for M and from 1/5 to 1/25 for K. Thus the M 3*®/ 


flake units have tremendously greater surface 
area than those of K. The highly magnified col- 
loidal activities of M result from its immense 
surface area relative to mass. "'-T 






»»O^MO»*CLX>-'rS flAM 







the water from swelled bentonite without causing txm- 
traction.: 


Clay becomes energized only when wetted. 
Physicists have formed a hypothetical picture of 
hydrated clay, being that of a core composed of a 
flake unit of the clay-mineral surrounded by a 
hull of water tightly bound to it by electro-static 
forces. Attached to the clay flake but not an in¬ 
tegral part of its crystal structure are swarms of 
“ions", i.e. electrically charged atoms of other 
substances which are held by electrostatic attrac¬ 
tion. •• • A 

. The ( lay fihke with its surrounding atmosphere 
of attached water molecules and ions is termed 
by physicists ‘The micelle." When suspended in 
a body of water the micelle moves about carrying 
its inseparable atmosphere, with, it, somewhat like 
a solar body in space. ' Zv’-y;-:/- v .' * 

The day crystal, being composed mainly of 
aluminum, silicon and oxygen, is slightly acidic 
in character. The net balhnce of its electric charges 
is negative and therefore when suspended in water 
in an electric field the particles migrate to the 
anode or positive pole. ’ J. r'. v .. 


‘ Relative. Thickness of, Flakes of \f and K . ' 

[o:not attract layers in Water Suspension : ; 

their basal planes; r ; 

fixed and the mass The performance of clays is profoundly affected 

extremely vigorous by tlic kind and number of ions which cluster 

to disper~ a K into ^ lG sur f ace of the flakes and in the inter-planar 

investigator, using surfaces. Montmorillonite is far more densely 

_ populated with attached ions than kaolmite and' 

es it possible to remove i . ,«> . • .. . . T 

: without causing exm, hcnce shows greater ion activity in water. Ion 

activity is discussed in a later chapter. -,*■ 

’ /'"* 

THE CLAY WATER SYSTEM 

)nly when wetted. That is the broad picture of the water system 

(Othetical picture of of most clays, but certain of the effects are in ten- 


sified when the clay-mineral is montrnorillonite 


and particularly when it is sodium bentonite, to 




which this discussion will be confined, with 
Volclay as the prototype. \ 

■ ■ - ' ■ . ■ 

Hydration ■; • . 

A particle of Volclay bentonite substance is 


A particle of Volclay bentonite substance is 
camjx>sed of Hakes slacked one over the other, 
their flat sides together, but between each basal . 
plane is a single layer of tightly held water mole- 
rules which exists even in air-dried samples. . .rs'Cs -^ ' v , 
.When, the particle is wetted, more water nu>le- 
cuhfs press between the flakes forming layer after •" 

layer. Tlie distance between.the flakes increases 


until the attractive force of the particle is no 

I.., . . .. ,.-»l _ o. 


longer capable of adding to the thickness of the ' 
captive water hullT Free water then flows between 


captive water hull/ Free water then Hows between 
* I lu» liiilli tiround. saturated .Volclay particles is 


A M E R I C A H 


* ; v/VUfc 
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the semi-rigid water sheaths and the individual 
micelles float about in the liquid, each retaining 
its own overcoat of bound water. The micelles do 
not coalesce as long as the flake retains its electro¬ 
chemical charges because all are negative and the 
flakes mutually repel each other. This is a “dis¬ 
perse system” or sol, and the bentonite particles 
are “suspensoids”. 


Monlmorilionite flakes 
{black) with attached 
water molecules (grey) 
leaving less ‘ 'free * * water 
for circulation. 




*■ ” V*. 




■■ 

z: ^s^y?m : 

-a ... ' 


Kaolinileflakes(black) l 


with’a smaller hull of 1 

a ; ; 

looter molecules (grey). 1 


Ample ‘free ’ water , \ 


hence no friction to cre¬ 

\t # 

ate “r iscosiiy” 
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instead, some of the aluminum is replaced by 
magnesium, ferric and ferrous iron and possibly 
minor amounts of other ions, these substitutions 
being part of the fixed crystal structure of the 
mineral. Aluminum being tri-valent (having three 
ionic charges) while magnesium and ferrous iron 
have only two, there is created a valence defi¬ 
ciency. To compensate for this, the flake seizes 
other ions from outside sources, some of which 
become loosely attached to the crystal surface 
while others swarm about in the micelle. Such 
ions are generally cations (positive sign) and they 
may be either bases or hydrogen. *■" 

Base Exchange - . r*% 

Not all the bases have the same degree of affin- 
ity for the clay particle, in fact there is a definite 
order of preference. When a preferred ion is pres- 
ent in the surrounding water, it replaces an ion V-i^f 
of a lower order in the micelle. Physicists have 
compiled this sequence: Calcium, Magnesium 
Potassium; Hydrogen, Sodium, Lithium 
Calcium dominates and will replace any of the 
other bases below it in the list and that fact 
accounts for the decided changes that occur in 
sodium bentonite suspensions when a calcium- 
containing compound is added to the water.' 

The type of replaceable base originally domL 
nant in the clay is probably responsible for the 
magnitude of its swelling and the amount of water " 

. . which it will absorb. Sodium induces high solva- 
•olf known as thtf Brownian Movement and is tinn swpllinr and it j 8 

explained by the kinetic theory of matter which T ; • p)accd by ca)cium the 8we lling of the bentonite 
postulates that all molecules are in motion. How- . reduced . Natural calcium bentonites such "fM 

• ever, when the sol is allowed to stand quiescent, , ^ in lhe (for exa rnple, Panther Creek 

:.*‘gelation” ensues, Brownian Motion decreases .^bentonite) are pracUcally • 

and the flakes are held in fixed positions by coun- - . ^ _ 

teracting electrical forces of attraction and repub Measuring Base Exchange 
sion. In moderately heavy concentrations the *The exchangeable bases of clays arc determined 

mass sets to a semi-solid of jelly-like consistency^ V>- by a laboratory procedure of leaching and analysis, ^Q : f 
Restirring or shaking immediately destroys the and the amounts being expressed in milli-equiva-' Q ; 
jelly-like formation and the sol reverts to its initial • lents per 100 grams of clay. Certain of the physical O ^ 
mobility , this reversible phenomenon being termed .'activities of the clay can be predicted from'the- "”03^ 
thixotropy. In some industrial uses of bentonite results of such a test. Comparative figures of three' v5(;|. 

* thixotropy is desirable, but often it is disadvan¬ 
tageous. 


ists have 

ignesium, 

1 ■ -’ V v ^- 
_ mis 


When the concentration is sufficiently dilute to 
allow them “elbow room” the flakes are in almost 
constant motion, darting about in haphazard zig¬ 
zag fashion. This is a characteristic of colloidal 
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Z TABLE 1. 
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' : ' - : ^r,;, ' v ■ ■ ^' ■ • :::v '-'■ : 

EXCHANGEABLE METALLIC BASES In Milli-equivalents per 100 grams 


BENTONITES 


OTHER CLAYS 




^•GVCalcium.. /^v;;. :V • 22.0 

£&pi's Sodium... . 85.5 ^ 

Potassium... r‘ ; wtO’v/.V viy. >;•>,. 5.0 

v.iv. : .’i’ Magnesium..: :'V. .: . v .V^ .,.... 1.0 

.' Sum........v.:,. v ' • 892 * j .' : 

v* w •Corrected for sulphates. ^ fV • ,: 

• >-’«*• • • , . . ^ : r t , ^v< •• V;V-'v •; :■-,, , .* ' vH-y S ' ;• 7 / 

vi * ions thus diffused are "negatively or positively 
. - ? charged and they may carry one, two, three or 
|V®ore ionic charges (uni-valent, di-valent ( tri-val- 
" ent, etc.)i Ionizing substances may act through 
: v simple contact with merely slightly moist benton¬ 
ite, but they act more intensively in sols and for 
the purposes of this article we will consider only 
the sol or disperse system. '’tyVf ; 

The influence of electrolytes on clay-water sys- 
. terns of ordinary clays has been the subject of a 
Vast amount of research by noted soil chemists 
v and colloid authorities and in the last few years 
similar work has been initiated with bentonite 
suspensions. Sodium bentonite is particularly sus¬ 
ceptible because of its stronger electric charges; 

. \ the greater surface area of its flakes; the sponge¬ 
like character of its lattice which permits the free 
v ingress and egress of ions which may be present 
; - in the water; its suspendibility and mobility in 


Volclay 

Panther Creek 

LotiU 

Ohio Plastic 

Kentucky 

Wyoming 

Mississippi 

Nevada 

" ''iFire Clay ' 

Ball Clay 

22.0 

, 64.7 

51.5 

G;:>-fG'5.2 SB 

'pffi-v.s 

85.5 

m®-4 .3 

; 33.6 

Ufa 

k'i& 0.5 '' 

5.0 

• ; 2.8 V ; :r : 

G i.i 

’W$£'M'q& 'Si a 

:'G:0-4 G 

1.0 

; S- ' 1.0 

»:■.... '‘v. * 

19.1 

•.•IV". ;,-1.3 

GG 5 - 8 ; 
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, 78.1* 
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sometimes stated at 1-30-1000. An excess of either , 

negative or positive ions depolarizes the bentonite 

partides so that they no longer repel each other 

and coalescence and floculation ensues. It is 

scientifically established that depolarization is the 

only cause; t *desolvation ,, or a change in the 

bound water of the micelle, may also be respon- 

sible and could occur through the substitution of , 

ions having less water holding capacity. The size . 

of the ion may also be an influence, hydrogen for 

example being very small and therefore numeri* 

. .cally more hydrogen atoms can be packed into 
the channels between the flakes. Ions possessing 
thick water hulls, when attached to the outer stir- 
face of the particle, are held further away from 
it, from which various deductions can be made. 

Clay water systems may contain both positively 
and negatively charged electrolytes and those with 




[% >rA- water which gives more opportunities for collision :‘'other. The bentonite itself is an ^ectrolyte and 'Wm 
; ' with other floating ions. w hen complicated by other electrolytes in the 

.'•K-'; Electrolytes change the character of bentonite ; .water, the results are predictable only in 
yiy'- suspensions in many respects; under some oondi- _ /-era! way and are best ascertained by..empirical 
A ctions they thicken it, under others they make it .^- experiments. 

thinner, reducing the viscosity and increasing fil- >j .V Except for a few general rules such Wthe ^^^-'r^^^^^ 

terability. The results are determined by three G nance of either calcium* or sodium, thejdi^ical , ' ! ^^^M 

\-.l principal factors; the kind of electrolyte, the con- ' analysis of a bentonite sample does riot permit 

■k centration of bentonite to water and the concen- exact evaluation of its properties of swelling’'gell- "'^^^^^^ 
.'•'0. tration of electrolyte relative to bentonite. :k'< ing and suspending even in distilled water.' The 

‘ v Mono-valent ions are only mildly influential; data on this subject is constantly being »fynmn- ^.0 m 

... ; di-valent ions much more effective and tri-valent lated and sifted; the broad path is fairly clear bul^f- ■ 

r-ions tremendously more so, the relation being - it is crossed by devious trails which have not yet G-S 

> ; '• v- ■’TiZ'- i r - • - A. • been mannnl . •;• 

• :*:'■■ i '•••’■ rv A: map ^v r 

" ?>;>_ __r:_- *’-»y:■ i 

Volclayand Panther Creek bentonite are'produced on/7 by 

/^'AMERICAN COLLOID COMPANY, M*rchriiidi«, Mart' 




Particulate Matter Inhalled Per Day by an Average Individual 


I. Reference Air Pollution Handbook (p. 2-43) 

Concentration of Suspended Particulate Matter In 



the Atmosphere of a Number 

of Communities 


; 

WV. 


Minimum 

Maximum 

Mean 



Micrograms/Liter i 

of Air 

rj^ V/ ' 

Baltimore - Downtown 

0.21 

1.72 

O.87 

... ■*' 

' 'vi • 

- Industrial 

0.05 

1.46 

0.38 

t W ?'• ^ * 

Cincinnati - Industrial 

0.01 

1.98 

0.42 


- Residential 

0.01 

1.30 

0.28 

’ •“ :'o*. • 

Donara, Pa. 

0.00 

2.50 

0.74 

;* }&\ l - 

Los Angeles, Detroit 

San Francisco, Washington 

0.25 

0.47 

0.51 

■'» t *;-. 


II. J. E. Hardcastie's report of April 14, 1958 

Particulate matter inhaled by an average individual is 
based on the following: 


Volume of air taken in per day = (15 breathes) (60 min.) 

min. hr. 

(24 hrs.) (0.8 liter) - 17200 liters/day 
day’ breath 


Amount of suspended particulate matter Inhaled per day 


Baltimore - Downtown 

• - Industrial 
Cincinnati - Industrial 
- Residential 
Donara, Pa. •' 

Los Angeles, Detroit 
San Francisco, Washington 


Mlcrograms/day 


Minimum 

Maximum 

Mean 

363.0 

2975 

1508 

86.5 

2520 

657 

17.3 

3520 

727 

17.3 

2250 

484 

0.0 

4320 

1280 

432.0 

81.3 

882 
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Sacking cigarettes containing bentonite probably will 
not constitute any more of a health hazard than does 
present day smoking of non-bentonite containing cigarettes. 

This statement is based upon the fact that analysis of 
smoke from bentonite containing cigarettes does not contain^ 
any more materials traceable to the benconlte than does smoKe 
from controls. Bentonite Is, moreover, used in certain medical 
preparations and procedures. A nealth hazard does exist wnen 
bentonite is chronically ingested in the 1 diet at a level 
greater than 1 i/2 per cent of the diet. Breathing air heavily 
laden with bentonite dust constitutes another type of health 
hazard. 






PHILIP MORRIS INCORPORATED 
INTER-OFFICE CORRESPONDENCE 
RICHMOND, VIRGINIA 


Dp. L. So Harrow , 

S. Solomon 

Biology of Bentonite . 

Io INTRODUCTION 1 : 


D*te: September 7, I960 
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This report covers selected papers found In the literature 
of the past ten years which are concerned with the biological action 
of bentonite. Since reports concerning bentonite are few, the 
biological effects of the related substances, talc and kaolin, 
are also considered for suggestive data. In evaluating health S 
hazards, it is necessary to look at many possible pharmacological 
effects, such as acute toxicity, synergism and antagonisms tn 
other pharmacological agents, antigenic properties, chronic . 
effects, and others. Only in two areas, the production of 
^respiratory pathology and liver pathology has bentonite been 
"involved as a pathologic agent. It will be seen that the reports 
of these effects probably do not have very much meaning in terms 
of a bentonite hazard resulting from smoking cigarettes using , 
this material as an humectant. ’ • - 


II. RESPIRATORY HAZARDS: 

If dust particles of.a great many types are inhaled in 


adequate concentration, there occurs a Beries of reactions 
between the dust particles and the animal.(1) The particles 


• •• • ; V -x <>-*'■ 

’ <v \’*v 
’ .V. 


between the dust particle 

impinge on the cellular lining of the lung across which gaseous 
exchange takes place. Some of these particles will be passively 
moved to the small conducting airways, the bronchiales, where 
by ciliary action, they will be removed. Other particles will be 
•engulfed by specialized cells, macrophages. They can either 


be moved to the bronchiales and be eliminated by the cilia as ’ 
with free dust particles, or they can accumulate in intracellular 
and' lymphatic spaces in the pleural region. When the latter 
oocurs the dust laden macrophages (conglomerate), and became 
walled off somewhat by biological processes whereby an amorphous 
mass of gelatin-like material comes to embed them (hyallnlzatlon) j*| 
and fibrous masses are laid down in and around them (collagenlzation 
If exposure Is severe, tissue distraction may occur (necrosis) 

In any event the appearance of these particle-filled nodules gives J 1 ' 
rise to disease entities called pneumoconiosis, of which the most 
well known 1 b silicosis caused by silica dusts. It is of interest . 
that in the induction of a pneumoconiosis, small particles 
constitute the greatest 
down the respiratory 
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The evidence.favors the view, that at high enough con¬ 
centrations, bentonite can induce pneumoconioslso Rombola 
and : Guardascione(2} report a number of cases of this disease 
among bentonite workers in the Parma district (Italy). The 
bentonite concerned contained about 30% free silicon dioxide 
as vitreous silica and as the mineral betacristobalite. They 
found a good correlation between 1 the intensity of dustiness 
and the frequency of pneumoroniosis. The intensity of the V 
danger appeared to be far more important than the duration as 
shown by the following facts. 1. Miners of bentonite had a 
lesser frequency of the disease than did workers in processing 
and refining plants. Dust.counts we re higher in the latter, 

2, In comparison of two plants, the disease was more frequent 
the plant with the higher dust hazard. 3» 1*" the plant with 
the higher dust hazard:, the work duration was shorter than in 
the otner, before onset of the symptoms. 



in MS; 


It has been' reported that intratracheal injection of 
bentonite solutions results in pneumoconiosis in rats. v3) 

As pointed out (see report by Solomon on XIII Int„ Cong, of 
Indust, Health) the doses given were massive. Furthermore, 

- fhi ' and by ‘ 


pathology has 


kaolin 


5, 


been found to be 
6, 7,). As with 


induced by talc) 
the experiments on rats., a 


%‘K 


:.;7V 


My-- 


high dust atmosphere or 


high 


dosages of the substances has been 
required to produce effects. The cases reported occurred 
in *people working as miners or In Industries where these 
substances were used. 

III. SOME OTHER EFFECTS OF BENTONITE : 

Wilson has reported that a diet containing 25% bentonite 
•causes marked changes in the liver characterized by, 1. fatty 
liver, 2. fibrosis, 3. pigmentation and 4. formation of 


- p-r-.V - 

■ -r 


hepatomas 

explained 


(0, 9, 

on the 




10)o He suggested that these results could be 
basis of adsorption of essential growth factors 


by bentonite. On diets of 0.5 to 3 % bentonite, rats are unable 
to accumulate vitamin A added tc the diet by the liver (11, 

On a basal diet and: bentonite alone, liver weight was down 
although there Was no reduction, in body weight. One may again 
note here the high concentrations which were used:. 


12 ).^M 




In Isolated frog hearts, the amplitude of the beat has been 
restored by bentonite after the heart beat was reduced by low 
calcium or high potassium. It was suggested that this was a 
result of the high surface activity of the bentoniteiI3J 




IV. SOME USES OF BENTONIT E AND TALC : 


Despite what seems to be a health hazard, bentonite, talc, 
and kaolin are used in medical procedures. 


Jlof 

• Uv-ptO-V 

■ • 7:>CO" 

... ~. .. 

... 1 

Thus kaolin Is used 
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in the treatment of"chronic spontaneous collapse of the lungC 1 ^) JlK 
in order to induce the laying down of fibrous* tissue. It has 
further been shown that such treatment does not lead; to 


detectable changes in lung function., wl Both talc and bentonite 
have been used in X-ray examination of the bronchial tree. (i° J 

V. ESTIMATION _0F' POSSIBLE HEALTH 1 HAZARD OF THE USE OF BENTONITE 

. ^^iir 


AS AM HUMECTAHT: 


The evidence is strong that chronic 
bentonite by oral and respiratory route 


c high level intake of ■ 

- constitutes an health 
hazard. Despite this apparent danger, drug companies use 
bentonite in various medical preparations (donnagel,J for example. 

To evaluate the respiratory hazard, however / one should 
look at the dust data of smokes obtained from' bentonite containing'W 
cigarettes (see Table 1), It has been found that the bentonite 
containing cigarettes contains no more silica or aluminum compounds 
in smoke than do control cigarettes, nor is the total organic 
content greater. Moreover unen microscopic examination of the smoke, 
bentonite was not detectable!^) With respect to the biological . 
effects discussed; above, it seems reasonable, therefore, to con- 
elude that addition of bentonite to cigarettes does not • ■ A-■ 

constitute any more of a health hazard' than does smoking of ■ 

cigarettes produced by methods now in use. The quality and 
health hazard may even be improved; since there is a possibility "'*£&■ 
that bentonite may adsorb certain compounds which are irritantsi^9) - 
Work, however, would be required tc establish this latter . 

possibility. • ... . ' . . 

/mar . . ...... ■ 
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COMPARISON OF CONCENTRATIONS IN EXPERIMENTAL STUDIES IN BENTONITE 


SOUR CE 

Diet 

Diet 


CONCENTRATION 
OF INORGANIC MATTER 

25 ^ by weight 

0.5 to 3/j by v;eight 


Intratracheal injection 40 mg. In a single 

injection 


Control cigarettes 
Bentonite cigarettes 


860 mmg./liter of smoke 
67-1 mmg ./liter of smoke 




REF. NUMBER 

8, 9, 10 /*%/ 

: • •OV.-;- 


11 

3 

19 

a9' 


- 7" •■itt.'sK'- 










LITERATURE CITED 


Gross, ?,, A.M.A. Arch. Ind. Health 19:426, 1959 

Romboli, G. and Guardasclone, V., 

Med. de. Lavora. 46:480-97, 1955 

Nadudvary, G. and Balkanyi, N., 

Abstract #29-5; XIII Int. Cong. Ind. Health, I960 1 

Prevost, E. M., ' '5 

Medicine d'Usine (Paris) 14;77, 1952 

Cummins, G. E. L., Aun, Y. S. and Davies, T. A. L. 
Med. Jo Malaya 12:613, 1958: 

Hale, L. W. and Gough, J., W f .- 

Br. J. Indust. Med. 13;251, 1956 

Schmidt, K. G. and Luchtrath, H. 

Beltc F. Silikose-Forschung 58:3, 1958 

Wilson, J. W., 

J. Nat'l Cancer Inst. 14;55,1953 

Wilson, J. W., .-.. 9 .: 

J. Nat'l Cancer Inst. 14; 65 , 1953 


Wtigm: 



li 



-• r ‘ • . 

-.t.. 

1; ... 

im-F* -. 

. • v 
-- • 

- ,* f *> *r- - - ; 

■ 

; V' .’ 

< -- 1 * -“•’’V* - 

'■ ' 1.1 «' 
.•; v -v3 '4;V‘ ■' 


: >1 


lOo 

11 . 

12 . 

13. 

14. 

15. 

16 . 


Wilson, J. Wo, • - 

Ain N. Y. Acad. Sci. 57: 678 ', 1954 

Laughland, D. W. and Phillips, W. E., 

Can. J. Biochem. and Physiol. 32; 593, 1954 

Laughland, D, W. and Phillips, W. E., 

Can. J. Biochem. and Physiol. 32; 6l0, 1954 




~ r. 5^1- 

. - r- > •- 






. vk2 

. _ 922653 ? 

- © 

1 


Marshall, J. M. and Andrus, E. C. 

Proc. Soc. Exp. Biol. Med. 82; 228, 1953 • O -VM$| 

.. ,:o- ■ 

Co 
Co 

^lUSl 


Joynt, G. H. and Laird, R. C., 
•Diseases of the Chest 34; 514, 1958 


O -WM 

c n 

CO 


Paul, Jo So, Beattie, E. J. and Blades, B. — 3 
Thorac. Surg. 22; 52, 1951 ' . : ‘ ul • ‘ v 

«,. ... . - - . . 3 pV*V- ■ 

' ' * pV ' ; v 

Rose, Y. and Remy, J., ’• 1 ''. r , v .. 

Ann. Otolar. (Paris) 71:324, 1954 (not read by S. Solomon, but 
title self-explanatory) . - . 1 £>?;•; 

Am. J, Gastroent 31J 438, 1959 







LITERATURE CITED : (continued) : 

Holmes, J. C. report to' L. S. Harrow of August 10, i 960 

19° Well -Malherbe, H. and' J. Weiss, 

J. Chen. Soco 2164; 1948 


: • r -. 

' - ■ 

"! [*■* : 

■ * i/ !t : T 
V yi A.|.. 1 

* •♦. V ^ i-* , 

' -'.I >>'vV* fc 

: 3* - 

■ 

.Wi**:,' .-. \ 




- * »;*»•?.,* 


/vv «'*• -*- , 

.•■'wS ■H 

vV^b^vf:'' 


.. .’f-'.V 





Jo; 

Fm; 

Subject: 



PHILIP MORRIS INCORPORATED 
INTER-OFFICE CORRESPONDENCE 

RICHMOND, VIRGINIA 


Mr. H. Merritt 
L. S. Harrow 


Dote; June 15, i 960 




■ 

Proposed Coroborative Proof of Innocuousness of Bentonite. "' 

~ — —“ ••■;..i ••' 

.*+• ' ■ ■ V-•' 

With: reference to the suggestion made by Dr. Solomon that -‘|pj§&$ 
some simple animal tests might be made which could show the lack 
of respiratory tree ill effects produce because of bentonite 
incorporated in filler, I have discussed this matter with 
Dr. Kenneth Morgareidge of FDRL and Dr. J. L. Radomski, .I.i ' 
pharmacologist, at the University of Miami School of Medicine, 

Both consultants concur in the opinion that (1) the demonstration 
of relative freedom from debris of the particulate matter collection 
pad interposed in the smoke stream of a bentonite.treated cigarette 
relative to that interposed in the smoke stream of a control .. 
cigarette constitutes the most practical proof of the innoeuousness 
of the bentonite addition. (2) a coroborative study of animal 14 ‘h:! 
respiratory tree after exposure to smoke from bentonite and control 
cigarettes would yield observable differences only if these tests v-,-. 
were carried out using inordinately hign levels of bentonite over 
long periods of time and in large animal populations „ They both 
feel that this test would be extremely expensive, time consuming ’0.^- 
and possibly inconclusive. ■. ..-hi. ' 


For this reason, I recommend that we go the rest of the way 
on this problem with the data presently in hand, unless, we reach 
the stage of a major commitment by the company and a major . •• 
objection is raised to our present evidence. I will, of course, 

explore this matter further If you desire. • .. . v : ...• •- 

. 


LSHtmar Tv v /- 

cc: Dr. R. B. Seligman /f 
Dr. H. Wakeham 
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PHILIP MORRIS INCORPORATED 
INTER-OFFICE CORRESPONDENCE 


RICHMOND, VIRGINIA 


• Mr. Henry Merritt 

• L. S. Harrow 


July 12, I960 


Subject: •Bentonite. 


' • 






On ray recent visit to the University of Miami School of 
Medicine, I discussed the "Proof of Safety" problem of bentonite 
with Doctors Deichmann and Radomski. They will, at our request, "'-$$&<■■■ 
forward to us very shortly a detailed proposal - plan for the 'hf|JpT 
investigation necessary to show any toxicity of bentonite dust ’ 
administered through the respiratory tract. This was done so that 
you will be prepared if the necessity arises to accumulate required 
data in support of bentonite usage. I have left- a small part of 
the bentonite files with them, but they will return these very 
shortly. Meanwhile, I am returning the rest of your file to you. 


LSH:mar 
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INCORPORATED 


March 16 t 1960 



Maurice Avenue at 58 * Street 
Maspeth 78, New York City 

Telephone TWining 4-0800 
Cable: Foodlah *, New York 



C 



Mr. J. C. Holaea 
Philip Morris, Inc. 
McComas Research Center 
P. 0. Box 3 D 
Richmond 6, Virginia 

Dear Joe: 



In answer to your letter of March 9th, we will look forward to 
receiving sanples of cigarettes for aluminum analysis of saoke as 
soon as you have them ready. 


Meanwhile, you have asked us to comment on the possible significance 
to the smoker of minute traces of Bentonite inhaled with the smoke of 
cigarettes made from "BL" containing the mineral. Strictly speaking, 
of course, this raises the question of silica since Bentonite is an 
aluminum magnesium silicate. Silaceous substances absorbed by the 
lung are trapped in the proximal lymph nodes where they set up a 
marked foreign body reaction due, in the opinion of some authorities, 
to the acid character of silicic acid. This condition is often referred 
to as "silicosis." It is a common disease among workers in certain 
mines where silica dust is prevalent. 


Actually, the literature appears to offer little information on the 
minimum level of exposure to silicates which may cause clinical 
symptoms of silicosis. At least, a much more detailed search would 
have to be made. However, it seems clear from our investigation to 
date that the process is emulative since silica-bearing particles once 
trapped remain in the nodes for the life-time of the individual. 


Another point requiring further study is the differences between 
various silaceous materials in their ability to induce the disease. 

Many qualitative differences have been reported and we have no in¬ 
formation on the history of silicosis being produced by the Bentonites. 



From a practical standpoint, we rather doubt that the few micrograms 
inhaled with the Smoke from each cigarette would deposit sufficient 
silica as Bentonite in the lungs of the smoker to be significant in com¬ 
parison with the relatively enormous amounts constantly being inhaled 
from the polluted atmosphere in which we live. Almost all dusts have 
■ore or less silica content. 



^000331057 =; 










Mr. J. C. Koines 
Philip Morris, Inc. 
Richmond 6, Virginia 



March 16, 1960 
- 2 - 



We suggest that you consider these connents as preliminary to a 
nore careful evaluation which should be postponed until after your 
own exploratory work is completed and until after we have the results 
of the aluminum analyses on the smoke which we will conduct. If the 
levels are found to be significant, we can institute a thorough litera¬ 
ture search on the subject. 

Cordially yours, 

POOD and DRUG RESEARCH LABORATORIES, Inc. 



Assistant Director 
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MI S DANIELS, IN 


1 

Ji 


NEW YORK 7. N. Y. 


May 26 , I960 


* Mr. Henry B. Merritt 
Development Division 
Research & Development 
Philip Morris Inc. 

P.0, Box 1895 
•Richmond 15, Va. 


Dear Mr. Merritt - 


On the telephone the other day you asked me for any clinical data or any 
information that we had regarding Bentonite, and I have done my best to 
locate some of this material and am sending to you with this letter var¬ 
ious re-prints and write-ups on feeding test and animal foods; to rats, 
lambs, dogs, and mice for what value they are. I hope that this material 
* will help you. 

Whittaker, Clark & Daniels, sell in LCL lots, out of the warehouse, a con¬ 
siderable amount of Bentonite to various pharmaceutical, food producing 
and cosmetic customers. I can list. The Pure Pack Pharmarcal Company, the 
Mifflen McCambridge Company of Philadelphia, New York Quinine, R. H. Macy's 
Pharmaceutical Department, Lambert Hudnut, Colgate, Sterling Drug, Stein 
hall. Strong Cobb & Arner Co., Rexall Drug Co., H.R. Laboratories, Johnson 
& Johnson, The Upjohn Go., The Borden Chemical Co., Mckesson & Robbins, 

... Whitehall Laboratories, Avon Products, Nutrilite Products Co., R.H. Miller 
Co., Whittaker Drug and the Syracuse Pharmacal Go., are a partial list of 
customers using Bentonite which could have a pertinent bearing. 

/Y As a final and compelling argument yo u mig ht use the fact that in the Feb- 
. j \y ~nrary~2. I960 i-sue of the Ped pT-al Regi ster under the Food Addi tive Amend- 
*-*^7 ntent to the Food and Drug Law, that Bentonite was listed as a material Which 
was generally regarded as safe and not limited in~any~way. 




Very truly yours. 


WHITTAK 



&. DANIELS 
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PHILIP MORRIS INCORPORATED 
INTER-OFFICE CORRESPONDENCE 
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Date: August 4, i 960 

Reissued August 15, i 960 


Coal Strength Measurement of 100$ BL Cigarettes (Bentonite 
Binder) , T . 


On August 1, i 960 , Mr. W. G. Lloyd relayed the following 
Information to me by telephone. The data were obtained by 
measuring the coal strength on special 100$ BL samples which 
we at the Research Center submitted to the Quality Control 
Laboratory for evaluation. Two samples were submitted: No. 
273A, a control sample made from pilot plant BL which was 
manufactured with the normal binder formulation, and No. 273B, 
an experimental pilot plant BL made with 50$ bentonite replacing 
CMC in the binder formulation. Two types of coal strength 
measurements were made by the Quality Control Laboratory; one 
using the force gauge which measures the force required 1 to 
remove tne ash from the burning cigarette, and the other an 
impact gauge test where tne burning ash is knocked from the 
cigarette by striking the cigarette with a given force at the 
distance of four millimeters behind 1 the burning coal. The 
results of these two tests are listed in the two tables below: 


Force Gauge Test 


Sample 

Code 

g of force* 

$ weak 1 

273A 

26.78 

13 

273B 

29*04 

9 

273A 

• 28.36 

2 

273B • • 

29.44 

4 


$ very weak 1 

2 

3 

0 

1 


Number of 
clgts. tested 


100 

100 

50 

50 


. W3i$ 

.x *.■: vrw 


"Weak" described as requiring 18 g of force or under to remove 
coal. - . 

"Very weak" described as requiring 14 g of force or under to 
remove coal. 

All the values recorded in this column were extremely high 
for 100$ BL cigarettes. 




Sample 

Code 

273A 
273 B 


Impact Gauge Test** 

$ coals removed 
in 100 clgts. test 

83 

67 


$ coals removed 
in 50 clgt3. test 


•047, 
O ; : r 

O ; 

CO 4 
CO 

044 

o ,< 

o 




m' 82 ' 

• •.;7o , i 

«#* l-ho 


v #w. 


For comparison, this impact test removes 35 $ of the coals 
from a Parliament cigarette. • 

. : - 4 4 ,;, , 4 : , 4 ; i 44 ' 







Mr. H. B. Merritt -2- August 4, i 960 , 

Reissued August 15# I960 

By copy of this memo I am informing Mr. Lloyd of my 'il,: 

recounting of his telephone conversation. Should any of it' 

the information presented in this memo be incorrect, I would 
appreciate his contacting me immediately. - 


/hj 

cc: Mr. W. 0; Lloyd 



t. •; 
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Exhibit, 6 . 


Mr. H. B. Merritt September 12,1960 

C. E. Maxwell, Jr. 

Panel Tests Showing the Effect of Bentonite on Smoke Flavor 
(All cigarettes Chico-Made Unless Noted) 


A. 100# BL cigarettes coded 216-78A (old std.1.2 GPF) versus 
I'OO^ BL cigarettes coded 21b-78B (1.2 GPF special binder 
with Bentonite)~ 

A triangle difference smoking test did not shox* any sig¬ 
nificant differences ( 8/28 correct) in taste between the 
cigarettes. 

B. 100# BL cigarettes coded 2l6^78A (old std. 1.2 GPF) versus 

IOC# BL cigarettes coded 216-780 (2.4 GPF special binder 

with BentoniteTT ” 

. A triangle difference smoking test did not show any sig¬ 
nificant differences ( 8/28 correct) in taste between the 
cigarettes. 

C. 100# BL cigarettes coded 216-78A (old std. 1.2 GPF) versus 

jOO# BL cigarettes coded 2l6-T8'D (0.8 GPP special binder" 

with Bentonite); ' 

A triangle difference smoking test showed the cigarettes 
significantly different (15/29 correct) in taste at the 
5 # level of significance, but the nature of the difference 
was not clearly defined. Each cigarette was equally pre¬ 
ferred and both cigarettes were described as strong and 
irritating. We recommend an additional test on these 
cigarettes in order to establish this finding or to 
determine the difference. 

D. Parliament cigarettes containing 80 # Parliament filler 

('BL. free) plus 20^ BL control (N 1 std. 1.6 GPF)j filler versus 
Parliament cigarettes containing 8o% Parliament filler 
(BL free) plus 20% BL coded 23GA (1.2 GPE special binder 
with Bentonite) filler (no filters) 7 : “ 

• 0 
A significant triangle difference smoking test did not show 
any significant differences (11/29 correct) in taste between 
the cigarettes. 


SfiUrcTe: htt ps ://www. i ndustrydocuments. ucsf/edfti/doe^^^aS^:i. : -’r:. 
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E. Parliament cigarettes containing 80# Parliament filler 

(BL. free) plus 2C% BL control (N std. 1.6 GPF) filler versus 
Parliament cigarettes containing 80% Parliament filler 
(BL free) plus 20% BL coded 230B (1. b GPF special binder 
with Bentonite) filler (no filters): 

A triangle difference smoking test did not show any sig¬ 
nificant difference (9/28 correct) in taste between the 
cigarettes. 

F. Production made Parliament cigarettes Coded 460 (BL binder 
N std. l.b GPF) versus Parliament cigarettes coded 45$* 

TEL binder with Bentonite 1,2 GPF): 
individually' or' combined, 

/the results of two triangle difference smoking tests did 
not show any significant differences (19/56 correct) in 
taste between the cigarettes. 

G. 20% Parliament filler (BL free) plus 80% BL filler coded 
245-48B cigarettes versus 20% P arliament filler (BL free) 
plus 80% BL filler coded 245-48A containing 1.2 QpF 
special binder with Bentonite (no filters 

A triangle difference smoking test did not show any 
significant differences (8/21 correct) in taste between 
the cigarettes. 

H. 100% BL cigarettes coded 273B (N std. 1.6 GPF) versus 100% 

BL cigarettes coded 273A (1.6 GPF special binder with 
Bentonite ]: 

A triangle difference smoking test did not show any . 
significant differences (8/22 correct) in taste between 
the cigarettes. 

Our judges did not find any specific difference which they 
agreed upon in these tests. We conclude that the lack of 
unanimity means there is no large difference between cigarettes 
made from Bentonite binder BL when compared to old binder or 
new standard binder BL. If a change is to be made in 
production, we recommend additional full pack hand-out tests 
to determine if a build-up factor is involved. 

-e- 

O 
O 
O 

cc: Dr. R.B. Seligraan CO 

Mr. W.H. Danker CO 

H- 

O 

<75 

CO 
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August 12, 1960 


Mr. Henry B.~Merritt 
McComas Research Center 
Philip Morris Incorporated 
Richmond 6 , Virginia 


Dear Mr. Merritt: 


Re: Use of Bentonite in BL 
Our File 582-152_ 


I have made a preliminary patent survey with re¬ 
spect to the proposal to embody bentonite in the adhesive in 
the BL process. The below table, for which you supplied the 
data, gives representative examples of the proposed composi¬ 
tion employing bentonite and the present practice respectively: 



Proposed 

Current 

Tobacco pulp 

42.6 

47.65 

CMC 

21.3 

31.75 

Propylene glycol 

10.6 

15.85 

Acid 

4.2 

4.75 

Bentonite 

21.3 



100.00 

100.00 


3.5 to 5 


2.6 to 2.8 


The above composition employing bentonite and CMC 
in a 1 : 1 ratio gives a tensile strength substantially as good 
0 g the current product and of course is much cheaper. Also the 
product has greater ash strength. 


I understand the higher the acid content (and the q 
lower the pH) the greater the wet strength and conversely, of 
course. Stated otherwise the sodium carboxymethyl cellulose © 
(NaCMC) is water-s oluble,. whereas the acid type referred to as 
cellulose glycolic acid (HCMC) is water-insoluble. There are __ v - 






.. v;... • . / - v :A:.* ;' *.f 
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Mr. Henry B. Merritt ... 2 August 12, I960 

I presume intermediate conditions. I understand that Philip 
Morris measures the property involved in terms of wet strength 
or more specifically the ratio of wet strength to dry strength 
in relation to the pH. However, the patents with which we are 
probably most concerned discuss the material as being water- 
soluble or insoluble and it will be important for us to deter- '^0*?' 
mine whether the proposed Philip Morris composition is water- Ifft: 
soluble within the meaning of certain patents to Frankenburg. 

I understand that in the .compositions employing bentonite it ■ 
is desired to work toward the higher pH because, although the 
wet strength increases as the pH decreases, the adhesiveness ; v;|q T ‘: 
decreases. . ‘ 

- : ; ” 

My investigation of the prior art thus far has been 
limited to such patents as we have in our present files and par- . 
ticularly patents to General Cigar (Frankenburg) and American . 

Machine & Foundry. Several propose to add bentonite or Kaolin 
to the adhesive base. I call attention in this respect to the 
following (copies enclosed): 


Frankenburg et al. No. 2,592,553 - Apr. 15, 1952 

Frankenburg No. 2,592,554 - Apr. 15, 1952 

Hungerford et al. No. 2,734,510 - Feb. 14, 1956 

(Br.) American Machine No. 698,948 - Oct. 28, 1953 

The Frankenburg patent -553 proposes to add to the 
NaCMC bentonite in a proportion of 17. to 2% by weight based' on 
the weight of the dry tobacco. The Frankenburg patent -554 
describes the use of an acid polysaccharide and more specifically 
sodium or potassium alginate and includes one example in which 
bentonite is added in the ratio of 1 part bentonite to 4 parts 
potassium alginate. \ •' ; 

The Hungerford patent (AMF) mentions the addition 

of Kaolin or Fuller's earth and has two examples in which Kaolin ^ 

is mixed with NaCMC in a ratio of 1 : 2. :.0& 

... . ' 

The British patent is concerned particularly with . 
the forming of cellulose glycolic acid from the CMC salt in O 

which for example NaCMC is extruded in small filaments into v '0 

an acid, but the patent goes on to give illustrations of the 
use of the acid CMC product and states that there may be mixed 
with it Kaolin, bentonite and Fuller's earth, and describes ^ 
that the material may be used in producing a reconstituted t°-J|© 

bacco sheet. 
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August 12, 1960 


Each of the Frankenburg patents must be seriously ^ 
considered on the question of infringement. One critical 
factor in determining whether certain claims of these two pat¬ 
ents are infringed is that of whether the proposed Philip ..v : - 

Morris composition embodies a "water-soluble acid polysacchar- 
ide compound" in the case of patent -554, or a "water-soluble 
cellulose derivative" in the case of patent -553. ;y||,' r 

' ■" 

The below claims are representative of those which ' 
must be considered on the question of infringement, the claim 1 
being from patent -553 and claim 15 from patent -554: 


"1. A tobacco product adapted for 
smoking, which comprises a predominant 
proportion of dry-ground tobacco and a 
minor proportion, not exceeding 207 „ bv 
weight of said tobacco, of a water-soluble 
cellulose derivative having the property 
of forming an aqueous solution with a 
viscosity of at least 1500 centipoises at 
a temperature of 25° C. when not more 
than about 27* by weight of said cellulose 
derivative is dissolved in water, said 
cellulose derivative functioning to hold 
the particles of said tobacco together as 
a coherent mass." 


"15. A tobacco product suited for 
smoking, which comprises a predominant 
proportion of dry-ground tobacco and a 
minor proportion, not more than 20% by 
weight of said tobacco, of a water-soluble 
acid polysaccharide compound having the 
property of forming an aqueous solution 
with a viscogity of at least 1500 centi¬ 
poises at 25 C. when not more than about 
5% by weight of said polysaccharide is 
dissolved in water, said polysaccharide 
functioning to hold said dry-ground to¬ 
bacco as a coherent mass." 



V 3J 


The Frankenburg patents are both directed to a 
process and product in which the ground tobacco is mixed through- 
out the adhesive matrix as distinguished from the BL process in 
which a more or less sandwich type of product .i's^de^ ahd’'1I^®| 
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there is some basis for arguing that the patents do not cover 
a BL type of sheet. However, the Frankenburg claims in ques- 
tion are rather broad in this respect in stating that the 
adhesive serves to hold the tobacco together as a coherent mass. 




Another question may be as to whether the Philip 
Morris adhesive material has a viscosity of at least 1500 centi- 
poises at 25 C. when not more than about 2% by weight is dis- ■ 
solved' in water (see claim 1 above), or in the case of claim' 15 :X 
above when not more than 57. is dissolved in water. This is a 
technical question for Philip Morris to determine. 

The main question, however, is whether the pro- f .'' ' 

posed composition is water-soluble. The patents and literature 
seem to indicate very*clearly that the definitely acid type .••' 
CMC is water-insoluble and the CMC salt is soluble, but 1 do 
not find much enlightenment in the patents on the intermediate ■'•/ 
compounds. However, I refer you to column 3 of Frankenburg -553 
where he purports to define what he means by "water-soluble de- ' 

rivative of cellulose”. The AMF patents refer to the CMC salt 'Mi 
in water as a solution and to the acid CMC as an aqueous dis- 
persion (see e.g. patent -510, col. 4, lines 29-42). I enclose ,fc 
herewith a copy of an article in Industrial & Engineering ■ 

Chemistry, for October 1945, pages 943-7, containing an article" ~ 
by engineers from Hercules Powder entitled "Carboxymethylcellulose. 
Uses and Applications" which describes the sodium salt for ex- t : 
ample as soluble in water and also refers at various points to 
the "water-insoluble alkali soluble type of carboxymethylcellulose ,, 
without defining insofar as I have noted the composition of the 
water-insoluble type. I do not know, however, that the above 
article adds much to the Hercules brochures to the trade which 
VOU have* > r 

It may be that we can attack the validity of the 
Frankenburg patent claims and I have some prior art and tenta- 
tive thoughts on that phase but it seems to me the major question 
at the moment is the matter of whether the proposed Philip Morris • 

' composition is water-sol uble _ffivd to what degree. That, I be- ^’.*-' 
Ileve~fs‘ primarily"a“'technical point which Philip Morris should ' ^ 
investigate and report on before we can formulate an opinion as 
to whether the Frankenburg patents would be infringed. 
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Patented Apr. 15, 1952 2 ) 592,553 

UNITED STATES PATENT OFFICE 


* - r ; 2,592453 

tobacco products and processes 

, THEREFOR 

Walter G. Frankenburg, MUlersville, Pa,, and 
Paul W. Garbo, Freeport, N, Y„ assignors, by 
direct and mesne assignments, to General Cigar 
Co., Inc,, New York, N. Y., a corporation of New 
York .* ■*. 

No Drawing. Continuation of application Serial 
" No. 720,682, January 7, 1947. This application 
? j January 30, 1950, Serial No. 141,357 

r - ,18 Claims. (CL 131—15) 


This application Is a continuation of copending 
application. Serial No. 720,682, filed January 7, 
1947 and now abandoned. * 

This invention relates to tobacco products 
adapted for smoking, and more particularly to 
products comprising tobacco in co mm i n uted 
form. r :<.. 

The manufacture of cigars has reached a high 
state of development. Today, even a popular- 
priced cigar requires the careful blending of as 
many as fifteen to twenty different types and 
grades of tobacco. In spite of the great advances 
which have been made in the design of automatic 
machines, the making of cigars is still character¬ 
ized by a large proportion of hand work which 
limits the rate of production and adds consider¬ 
ably to manufacturing costs. Similar problems 
arise in the manufacture of cigarettes and pipe 
tobaccos. ' ’ j 

A primary object of this invention is to blend 
several types and grades of tobacco to a degree of 
homogeneity heretofore not achieved. 

A similar object is to mix tobacco homogene¬ 
ously with additives, such as flavoring agents, 
combustion catalysts and adsorbents, in a man¬ 
ner which prevents segregation of the mixed 
components. * 

Another important object is to simplify the 
manufacture of cigars and other smoking prod¬ 
ucts. ‘ : . 

Still another important object is to place the 
manufacture of cigars on a basis more amenable 
to mechanical operations. ” > .*, ; 

A further object is to curtail the losses of valu¬ 
able tobacco arising from cuttihg, stemming, 
trimming and similar operations practiced in the 
conventional production of smoking products. 

Other objects of the invention will be apparent 
from the description which follows. 

In accordance with this invention, leaf tobacco 
which has been processed by drying, curing, 
sweating, fermenting, aging and similar treat¬ 
ments preparatory to its utilization in the manu¬ 
facture of cigars and like products is comminuted 
In any of several well-known types of grinders or 
pulverizers. The tobacco is generally ground to 
such a degree that all of the particles will pass 
through a 20-mesh screen and a substantial por¬ 
tion will have a particle size corresponding to the 
openings of a 40-mesh screen. Considerably 
coarser and finer tobacco powders are, however, 
utllizable for the purposes of this invention. The 
comminuted tobacco Is then converted Into a 
plastic mass by thoroughly mixing the dry pow¬ 


der with a limited quantity of a highly viscous* w position. 


aqueous solution of a water-soluble derivative of 
cellulose. ■ ■ 

The quantity of aqueous solution of cellulose 
derivative which is admixed with the powdered 
5 tobacco is limited to that which yields a plastic 
mass having a consistency approximating that of 
a good neat cement mortar. An excess of solu¬ 
tion detectable by the tendency of the plastic 
mass to exude liquid should be avoided since any 
10 substantial loss of liquid reflects a loss of extrac¬ 
table constituents in the tobacco and consequent 
alteration of the original smoking qualities of the 
tobacco. Usually, one part by weight of com¬ 
minuted tobacco and about two to six parts by 
15 weight of the aqueous solution of cellulose deriv¬ 
ative win form a paste of the desired consistency. 

The plastic mass of tobacco is rolled out Into 
sheets or otherwise pressed or formed Into desired 
shapes, e. g., extruded as a rod or ribbon, and 
20 water is then evaporated at moderate temper¬ 
atures not exceeding about 50° C. from the 
shaped mass to leave a coherent, self-supporting 
tobacco product. From the foregoing descrip¬ 
tion, it is obvious that the tobacco has not lost 
25 any of its constituents during processing nor has 
it been subjected to any harmful conditions, such 
as elevated temperatures or strong acids or bases. 
Also, comparatively Httle extraneous matter has 
entered into the tobacco product. Tobacco proc- 
30 essed as hereinabove described is found by tests 
to have substantially the smoking qualities of the 
original leaf tobacco. The coherent mass of to¬ 
bacco particles burns without difficulty and the 
smoke, judged by experts, has the typical taste 
35 and aroma of good quality tobacco. ; - - ^ > 

A very Important advantage of the material 
thus produced is the perfect blending of the vari- 
. ous tobaccos used. The homogeneity of the 
blend results In a correspondingly high uniform- 
40 ity of the products of smoking. In the usual 
mixing of separate pieces of different tobaccos, 
such ideal blending cannot be achieved. The 
smoke which is generated in the combustion of 
cigars, cigarettes, pipe tobaccos, etc., containing 
45 this new tobacco product, represents at all' times 
the result of the simultaneous combustion and 
dry distillation of all the tobacco types blended, 
whereas in ordinary smoking products, the heter¬ 
ogeneous distribution of the various tobacco types 
60 results in a changing character of the smoke, 
both in the course of the combustion of a single 
cigar, cigarette, or charge of pipe tobacco, and 
from one cigar to another, one cigarette to an¬ 
other, etc., for products of the same basic com- 
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As used In this specification and the appended 
claims, the term, water-soluble derivative of cel¬ 
lulose, means any water-soluble derivative of cel¬ 
lulose composed solely of carbon* hydrogen and 
oxygen atoms. Advantageously such a derivative 5 
is of the type represented by the formula: 

(CiHjOj{OH )i-») *• (OQ),» 

Cellulose radical Solublliiin* 
radical 

showing an ether Linkage between the cellulose 
radical and the solubilizing radical. In the for¬ 
mula, n is a number corresponding to the number 
of cellulose units in the particular cellulose used, 
x is a number not greater than 3 depending upon 
the number of hydroxyl groups in the cellulose 
unit replaced by T ether-linked solubilizing radicals 
and Q is a radical containing 1 to 4 carbon atoms, 
preferably 2 carbon atoms. Generally, the more 
oxygen atoms there are in the radical Q, the bet- 
ter it is for the purposes of this invention; oxy- ** 
gen present in the form of —OH groups is par¬ 
ticularly desirable. Representative water-soluble 
derivatives of cellulose successfully used In this 
invention are: 

Methyl cellulose, (CjHt 02 < 0 H) 3 -*).* (OCH3)** 
Carboxymethyl cellulose, 

(CsHiOa (OH) 3-x) «• (O • CHa • COOH)» 
Hydroxyethyl cellulose, 30 

(CdH-iOa (OH) 3-x) * • (O • CHa • CHaOH)» 

It is well to note that in the production of certain 
water soluble derivatives, for instance, hydroxy¬ 
ethyl cellulose by the reaction between alkali 33 
cellulose and ethylene oxide, the reactant fur¬ 
nishing the solubilizing radical to the cellulose 
may at the same time undergo polymerization 
with the result that the cellulose derivative 
formed may comprise solubilizing radicals which 40 
are polymeric in structure. In other words, the 
radical Q may be composed of a multiplicity of 
molecular units each containing 1 to 4 carbon 
atoms in contrast to a single molecular unit, for 
instance, the single unit -CHa-CHsOH shown 
above in the formula for hydroxyethyl cellulose. 
Water-soluble derivatives of cellulose In which 
the solubilizing radicals have a polymeric struc¬ 
ture are useful for the purposes of this invention. 
Where the water-soluble derivative of cellulose 
has an acid grouping as in the case of carboxy- 50 
methyl cellulose, it may be used in the form of 
the corresponding salt, usually the sodium or 
potassium salt; the prior statement that the 
water-soluble derivative of cellulose is composed 
solely of carbon, hydrogen and oxygen is not 55 
intended to exclude the water-soluble salts, e. g., 
alkali metal salts, of acid-type derivatives of cel^ 
lulose. At any given temperature and concen¬ 
tration, the viscosity of the aqueous solution of 
a cellulose derivative will vary with the molecular w 
complexity or weight of its cellulose radical 
(factor n) as well as with the degree of etherifica¬ 
tion (factor x). In the foregoing formulae, the 
factor n is a convenient means used to Indicate 
the polymeric nature of cellulose. 

The invention contemplates the use of mixed 
water-soluble derivatives of cellulose not only 
In the sense of mixtures of two or more separate 
and different derivatives but also in the sense 
of single derivatives having two or more different ‘ 
substituents associated with the cellulose. Thus, * 
in accordance with the first sense, a mixture of 
equal parts by weight of methyl cellulose and 
sodium salt of carboxymethyl cellulose may be 75 


4 

employed as the binding agent for tobacco prod¬ 
ucts prepared by the process of this Invention. 
In the other sense, suitable binders are high vis¬ 
cosity grades of single, water-soluble cellulose 
derivatives having two or more different sub¬ 
stituents, which may be exemplified by a cellu¬ 
lose derivative of the type of methyl ethyl cellu¬ 
lose or ethyl hydroxyethyl cellulose. It Is well 
to observe that In a water-soluble cellulose deriv¬ 
ative with two or more different substituents not 
all of the substituents need to be substituents or 
radicals which exert a solubilizing effect on cel¬ 
lulose when dispersed In water. For example, a 
mixed cellulose ether might have a relatively 
small proportion of hexyl radicals serving as one 
substituent and a relatively large proportion of 
carboxymethyl radicals serving as the solubiliz¬ 
ing substituent. In further connection with the 
thought that the cellulose need not be heavily 
substituted to yiteld a water-soluble derivative 
adapted for the purpose of this invention, it is 
interesting to note that the sodium salt of car¬ 
boxymethyl cellulose used in the examples pre¬ 
sented hereinafter is reported to have only 0.4 
to 0.6 carboxymethyl group for each anhydro- 
glucose unit of the cellulose molecule or, In other 
words, for each cellulose radical of the type for¬ 
mula shown hereinbefore. 

From the foregoing it is clear that cellulose 
ethers which are water-soluble and form viscous 
solutions are particularly useful in this Invention. 
However, the Invention Is not limited to such 
ethers and contemplates the use of any suitable 
water-soluble cellulose derivatives, e. g.. cellulose 
esters made up entirely of carbon, hydrogen and 
oxygen atoms. 

The success of the novel tobacco products of 
this Invention is attributable to the use of cellu¬ 
lose derivatives having several critical properties. 
An Index of suitable water-soluble cellulose de¬ 
rivatives is the viscosity. A suitable cellulose de¬ 
rivative is one yielding a viscosity of at least 1500 
centipolses at a temperature of 25° C. when a 
small quantity thereof not exceeding about 2% 
by weight is dissolved in water. These cellulose 
derivatives not only must dissolve in water and 
yield at low concentrations highly viscous solu¬ 
tions but also must be capable of forming a 
coherent, tough sheet or mass when their aqueous 
solutions are evaporated to dryness. The be¬ 
havior of the cellulose derivative in solution 
facilitates the preparation of the plastic mass 
containing the finely divided tobacco as well as 
the subsequent pressing and shaping of the mass 
into desired forms. The physical characteristics 
of the cellulose derivative as deposited from its 
aqueous solution contribute cohesiveness and 
flexibility to the tobacco product after it has been 
dried and conditioned to a desirable moisture 
content. Accordingly, the product can be easily 
handled in the manufacture of cigars and other 
smoking products without encountering any seri¬ 
ous crumbling of the product. It will, of course, 
be appreciated that where some of the product 
has crumbled because of careless handling, the 
crumbled material does not represent a loss since 
it Is in a form readily reconvertible to a coherent 
mass in accordance with the procedure of this 
Invention. Such material may be reworked with 
water alone or it may be mixed with another 
batch of comminuted tobacco which Is to be proc¬ 
essed by my Invention; in the latter case, the 
Quantity of cellulose derivative used In the mix¬ 
ture would be adjusted to compensate for the 
amount in the reworked portion. That properly 
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chosen water-soluble cellulose derivatives should 
be so effective in producing coherent, self-sup¬ 
porting masses of powdered tobacco is indeed sur¬ 
prising when it is reflected that the finished 
tobacco product contains less than 20% of the 
cellulose derivative based on the weight of the 
tobacco, and frequently less than about 10%. 
The preferred tobacco compositions contain about 
4% to 8% of admixed cellulose derivative based 
on the weight of the tobacco. 

The smoking compatibility of water-soluble 
cellulose derivatives and tobacco should be safe¬ 
guarded by the exercise of care in selecting cellu¬ 
lose derivatives in a state of refinement. The 
refined products should be free of any appreciable 
quantities of extraneous matter containing com¬ 
pounds of nitrogen, sulfur, phosphorus and the 
halogens; in short, compounds giving undesirable 
products of combustion or of dry distillation 
should be avoided. 

It is advantageous to add a small proportion of 
bentonite or other water-swelling clay to the mix¬ 
ture of tobacco and cellulose derivative. Gener¬ 
ally, additions of the order of 1% to 2% by weight 
of bentonite, based on the weight of dry tobacco 
powder used, are recommended. It appears that 
bentonite on swelling in the wet plastic mass of 
tobacco tends to form a coherent Inorganic skele¬ 
ton or reinforcing network which improves the 
physical properties of the final product. Tobacco 
compositions of this invention containing ben¬ 
tonite or like mineral not only are stronger, 1. e., 
show less tendency to crack or crumble, but also 
exhibit improved smoking characteristics. More¬ 
over, the product bums with a firm, coherent ash. 
The bentonite tends to adsorb or filter out un¬ 
desirable tarry constituents and alkaloids of 
tobacco smoke as It is drawn through the un¬ 
burned portion of the bentonite-containing 
tobacco product* 

It is often advisable, where the product of this 
invention is made in sheet form and is later 
rolled or bent sharply as in making cigars, that 
the product contain a plasticizer to increase the 
flexibility and cracking resistance of the sheet. 
Additions of glycerine of the order of 2% to 15% 
by weight, based on the weight of dry tobacco 
used, to mixtures of comminuted tobacco and 
aqueous solutions of cellulose derivatives with or 
without bentonite exert an appreciable plasti¬ 
cizing effect. The presence of glycerine in these 
amounts in the tobacco product does not lead 
to the formation of unpleasant or troublesome 
products of complete or incomplete combustion; 
In the. cigarette industry, glycerine is frequently 
used as a humectant in the tobacco without ad¬ 
verse effects from the viewpoint of smoking. 
Sorbitol may be substituted for at least part of 
the plasticizing glycerine. 

It is sometimes advantageous to use two or 
more water-soluble cellulose derivatives in com¬ 
pounding a tobacco product of this invention; 
Furthermore, water-soluble cellulose derivatives 
may be successfully used in combination with 
water-soluble acid polysaccharide compounds, 
such as sodium alginate, as disclosed in the co- 
pending application. Serial No. 677,107, of Walter 
G. Frankenburg, filed on June 15, 1946,. now 
abandoned. 

The water-soluble cellulose derivatives of this 
Invention may also be used in making the highly 
resilient tobacco sheets or bodies disclosed in an¬ 
other copending application, Serial No, 692,775, 
of Walter G. Frankenburg, filed on August 24, 
1946. The latter application teaches that to- 
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bacco sheets or like bodies formed from a paste 
of comminuted tobacco and a viscous aqueous 
solution of a suitable binder are more resilient and 
flexible if fine glass fibers are incorporated in the 
5 paste. Fine glass fibers of the order of 0.002" 
in diameter resembling silk* threads not only In 
appearance but also In softness and flexibility are 
employed in the proportion of about 1% to 15% 
based on the weight of the tobacco; preferably, 
JO about 2% to 5% by weight of glass fibers are 
combined with the finely divided tobacco. The 
glass fibers may be used in the form of loose 
fibers or in the form of very thin fiber mats. A 
paste comprising tobacco powder and a viscous 
15 aqueous solution of binder may be applied to one 
or both sides of a thin mat of glass fibers. This 
invention contemplates the Inclusion of glass 
fibers in the tobacco compositions discussed 
herein. 

20 In the interests of better understanding and 
greater clarity, illustrative embodiments of the 
invention are presented herelnbelow in detail. 
In these examples, which are not to be con¬ 
strued in any restrictive sense, the proportions 
25 mentioned are all based on a common weight 
unit. 

Example 1 - . - - _ 

Air-dried Pennsylvania leaf tobacco was passed 
through a Raymond pulverizer operating with a 
30 screen of medium-size apertures. The com¬ 
minuted tobacco comprised a predominant frac¬ 
tion of particles in the size range 20 to 40 mesh. 
A highly viscous solution (of the order of 50,000 
centipoises at 25° C.) was prepared by dissolving 
8 parts of the sodium salt of carboxymethyl 
cellulose (extra high viscosity type) in 375 parts 
of water; 12 parts of glycerine were mixed with 
the aqueous viscous solution. The resulting 
composite liquid was added with stirring and 
41 kneading to 100 parts of the pulverized tobacco. 
The pasty mass obtained by combining the liquid 
and the tobacco powder had a consistency like 
that of freshly prepared neat cement mortar and 
showed no tendency to exude liquid on standing. 
45 The pasty mass was placed on plate glass and 
covered with a sheet of wax paper. With the aid 
of a roller, the mass was pressed out between the 
wax paper and plate glass Into a layer about ^ 
inch thick. The wax paper was removed and 
50 the plastic layer on the plate glass was trans¬ 
ferred to a drying chamber in which air at a 
temperature of 50° C. was circulated. When the 
moisture content of the tobacco mass had been 
brought down to about 16%, the product was 
65 withdrawn from the drying chamber. The sheet 
of comminuted tobacco thus produced was self- 
supporting and fairly pliable. Conditioning of 
this sheet at 10° C. and at a relative humidity 
of 90%, increased its plasticity and flexibility 

60 considerably. The sheet was put up in the form of 
small rolls and, in other tests, in the form of 
irregularly shaped bunches which were then en¬ 
cased with a fine wrapper of Sumatra tobacco* 
In the cigars thus produced, It is clear that the 
65 roll or bunch of sheeted tobacco made in accord¬ 
ance with this invention replaced the filler leaf 
tobacco and binder leaves conventionally used ih 
cigar manufacture. In blindfold smoking tests, 
the cigars of this example were not consistently 
70 distinguished from ordinary cigars containing the 
same tobaccos. . Xt , •■ * i; ,< ; : m ?;V b~c.. ,*.* 

n Example 2 

A viscous solution was prepared by dissolving 
75 7.5 parts of methyl cellulose (4000 cps. type) In 
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350 parts of water. To this solution were added 
5 parts of glycerine and 3 parts of sorbitol. A 
blend of American and Turkish tobaccos ground 
to particles chiefly ih the size range of 20 to 40 
mesh was mixed with the solution to form a con- ft 
sis tent paste; 100 parts of tobacco blend were 
used. The thoroughly mixed paste was then ex¬ 
truded through a slit 2 inches long and Vao inch 
wide. The extruded ribbon of tobacco paste was 
deposited on a moving band of wire cloth and io 
dried while on this band by means of a dry air 
stream at 50° C. After the ribbon of compacted 
tobacco powder was dried to a moisture content 
of 19%, it was cut into shreds of the ordinary 
size used in cigarette manufacture. These shreds lift 
were fed into^a cigarette machine. The ciga¬ 
rettes made with this material were remarkable 
for the mildness and aroma of their smoke. 

Example 3 w 

A tobacco blend was made by comminuting 
together 40 parts of Wisconsin binder tobacco, 

44 parts of Pennsylvania tobacco and 16 parts 
of Havana tobacco. The dry powdered mass was 
mixed with a viscous liquid suspension contain- M 
Ing 400 parts of water, 3 parts of the sodium salt 
of carboxymethyl cellulose (high viscosity type), 

3 parts of refined sodium alginate, 10 parts of 
glycerine and 4 parts of silky glass fibers (length 
about 1 to 1.5 inch). The resulting paste was 30 
pressed out in sheet form and dried in the man¬ 
ner described in Example 1. The finished tobacco 
sheet showed considerable flexibility and re¬ 
siliency and passed critical smoking tests. 

The invention further contemplates the in- 35 
corporation, where desired, of additives in the 
coherent mass of powdered tobacco. Thus, or¬ 
ganic substances can be added to the aqueous 
solutions of cellulose derivatives in order to im¬ 
part a desirable flavor to the smoke of the re- 4,J 
suiting tobacco product. In all cases, the in¬ 
corporation and conservation of the additives is 
greatly facilitated by the fact that they are 
Imbedded in the bulk of the tobacco mass and 
are not merely adhering to the surfaces of the 45 
leaves, as is the case with additives used with 
leaf tobacco. 

Other valuable additives are ingredients which 
impart light texture and porosity to the tobacco 
product. For Instance, the addition of diato- 50 
maceous earth, advantageously In the propor¬ 
tion of 5% to 10% of the weight of the powdered 
tobacco, results in a material of relatively high 
porosity and low density., With some tobaccos, 
this favors combustion and a high aroma con- 55 
tent in the smoke. 

The present invention is not to be confused 
with any suggestions made in prior patents of 
which a large number issued during the period - 
of 1860 to 1900. These prior proposals generally 50 
treated waste tobacco in substantially the same 
way in which wood, rags, straw, bagasse, etc., 
are pulped in the manufacture of paper. Some 
of the later patents acknowledge that the to¬ 
bacco so converted to paper had lost practically 35 
all of the constituents which make tobacco suit¬ 
able for smoking, and attempted to correct this 
deficiency by Impregnating the tobacco paper 
with a concentrated decoction obtained by boil¬ 
ing a suspension of tobacco in water. However, 70 
all of these earlier schemes failed because it 
was not appreciated that tobacco and tobacco 
extracts are inherently delicate and unstable and 
that even moderate variations in such factors 
as temperature and hydrogen-ion concentration 75 
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may adversely effect the tobacco or tobacco ex¬ 
tracts by causing decomposition, oxidation, pol¬ 
ymerization or other chemical reactions of the 
compounds in tobacco. In contrast to these 
prior unsuccessful efforts, the present invention 
Involves the mildest conditions of treatment and 
avoids the pulping of the tobacco in water or 
other processing liquid which would extract many 
soluble tobacco compounds and thus leave an 
impoverished and deteriorated tobacco product. 
By way of explanation, the success of the present 
invention is attributable to the critical selection 
of water-soluble cellulose derivatives which in 
aqueous solution are so viscous that substantially 
no extraction of the tobacco powder occurs during 
admixture of the powder and viscous solution 
and which also have the property of binding 
together the tobacco particles when the admix¬ 
ture is dried. 

While the invention is particularly suited for 
homogeneously blendihg several tobaccos in a 
single product, it is still importantly useful in 
converting even one type or grade of leaf to¬ 
bacco to a form more uniform in quality and 
more adapted to mechanical production of cigars 
and the like. Whether one or several tobaccos 
are comminuted and made into the products 
of this invention, the savings in manual labor 
and tobacco as well as the Improvement of 
smoking properties cannot be overemphasized. 

It should be observed that while the products 
of this invention are made up of comminuted to¬ 
bacco and a water-soluble cellulose derivative 
acting as binder, the products may ultimately 
have the water-soluble cellulose derivative in an 
insolubilized state because of aging or other 
natural tendencies or because of special treat¬ 
ments to render the derivative insoluble after 
the tobacco product has been formed. For in¬ 
stance, a tobacco sheet, prepared by mixing 
powdered tobacco with a viscous aqueous solution 
of the sodium salt of carboxymethyl cellulose 
to yield a consistent paste and by rolling the 
paste out into a thin layer, might be insolubilized 
at least in part by contacting the wet layer with 
a polyvalent metal salt, e. g., a calcium, alumi¬ 
num or magnesium salt, and by drying the thus 
treated layer. It is obvious that, after the to¬ 
bacco product has been compounded and pressed 
into the desired form, any lnsolubilization of 
the water-soluble cellulose derivative used as the 
binding agent may not be detrimental but rather 
may be beneficial. Sometimes, metal salts or 
other substances naturally present in the tobacco 
may partially insolubilize the water-soluble cel¬ 
lulose derivative which has been compounded 
with the tobacco to form a tobacco product in 
accordance with the principles of this invention. 

Those skilled in the art will visualize many 
other modifications and variations of the inven¬ 
tion set forth hereinabove without departing from 
its spirit and scope. Accordingly, the claims 
should not be interpreted In any restrictive sense 
other than that Imposed by the limitations re¬ 
cited within the claims. . . 

What is claimed is; 

1. A tobacco product adapted for smoking, 
which comprises a predominant proportion of 
dry-ground tobacco and a minor proportion, not 
exceeding 20 % by weight of said tobacco, of a 
water-soluble cellulose derivative having the 
property of forming an aqueous solution with 
a viscosity of at least 1500 centipoises at a tem¬ 
perature of 25% C. when not more than about 
2 % by weight of said cellulose derivative is dls- 



v 


1 


c 






. * ■ !-/ '•! 1 * " ; V \ 



ATTORNEY 




* 





FIG.I 


PREPARING BASE 
FILM forming 
dispersion 

OR SOLUTION 


PREPARING OVER 
LAYER FILM FORMING 
DISPERSION 
OR SOLUTION 



?LQ\£tO00l 


3 

2 

H* 

a 

fr 

or 

• 

£ 


c» 


* 


JO 

CJ 1 

: LO 


* cn 

M 

CD 


Ol • 

■j 

cn < 

3 


JO 

9 

© 

© 


, 4 

Source: https://www.industrydocuments.ucsf.edu/docs/xjmxOOOO 


















solved In water, said cellulose derivative func¬ 
tioning to hold the particles of said tobacco to¬ 
gether as a coherent mass. 

2. The product of claim 1 wherein the water- 
soluble cellulose derivative is plasticized by glyc- a 
erine in an amount corresponding to 2% to 
15% by weight of the dry-ground tobacco. 

3. The product of claim 1 wherein the water- 
soluble cellulose derivative is a cellulose ether 

of the type represented by the formula: 10 

(C^TOa (OH) 3-1). • (OQ)« 

wherein Q Is a radical containing 1 to 4 carbon 
atoms, x Is a number not greater than 3 and n 
is a factor indicating the polymeric nature of \: y 
cellulose. 

4. The product of claim 3 wherein the cellulose 
ether is an alkali metal salt of carboxymethy! 
cellulose. 

5. The product of claim 3 wherein the cellulose 2 o 
ether is methyl cellulose. 

6. A tobacco product adapted for smoking, 
which comprises a predominant proportion of 
dry-ground tobacco and a minor proportion, not 
exceeding about 10% by weight of said tobacco, 25 
of a water-soluble cellulose derivative having 
the property of forming an aqueous solution with 

a viscosity of at least 1500 centipoiSes at a tem¬ 
perature of 25° C. when not more than about 
2% by weight of said cellulose derivative is dls- 30 
solved in water, said cellulose derivative func¬ 
tioning to hold the particles of said tobacco 
together as a coherent mass. 

7. The product of claim 6 wherein the water- 
soluble cellulose derivative is an alkali metal salt 33 
of carboxymethy! cellulose. 

8. The product of claim 7 wherein the alkali 
metal salt of carboxymethyl cellulose is plas- 
ticiized by glycerine in an amount corresponding 

to 2% to 15% by weight of the dry-ground 40 
tobacco. 

9. The product of claim 6 wherein the water- 
soluble cellulose derivative is methyl cellulose. 

10. The product of claim 9 wherein the methyl 
cellulose is plasticized by glycerine in an amount 45 
corresponding to 2% to 15% by weight of the 
dry-ground tobacco. 

11. A tobacco product In physically continuous 
and coherent form characterized by flexibility 
and adaptability for smoking, which comprises 5Q 
a predominant proportion of dry-ground tobacco, 

a minor proportion, not exceeding about 10% by 
weight of said tobacco, of a water-soluble cellulose 
derivative having the property of forming an 
aqueous solution with a viscosity of at least 1500 . 
centlpoises at a temperature of 25° C. when not ° 
more than about 2% by weight of said cellulose 
derivative Is dissolved in water, and a minor 
proportion, lesser than said minor proportion of 
cellulose derivative and not exceeding about 5% ftj 
by weight of said tobacco, of ftne flexible glass 
fibers, said cellulose derivative and said glass 
fibers holding the particles of said tobacco to¬ 
gether in said physically continuous and coherent 
form. 

12. The product of claim 11 wherein the water- 
soluble cellulose derivative Is an alkali metal salt 
of carboxymethyl cellulose. 


13. The product of claim 11 wherein the water- 
soluble cellulose is methyl cellulose. 

14. The improved process of converting tobacco 
into a physically continuous and coherent form 
adapted for smoking, which comprises dry¬ 
grinding tobacco, mixihg the dry-ground tobacco 
and a viscous aqueous solution of a water-solu¬ 
ble cellulose derivative in proportions to form 
a cohesive paste substantially free of exudation, 
said viscous aqueous solution having a viscosity 
of at least 1500 centlpoises at a temperature of 
25° C. and said cellulose derivative yielding a 
viscosity of at least 1500 centlpoises at a tem¬ 
perature of 25° C. when not more than about 
2% by weight thereof is dissolved in water, and 
shaping and drying said paste Into a desired, 
physically continuous and coherent form adapted 
for smoking. 

15. The process of claim 14 wherein the water- 
soluble cellulose derivative is an alkali metal 
salt of carboxymethyl cellulose. 

16. The process of claim 14 wherein the water- 
soluble cellulose derivative is methyl cellulose. 

17. The improved process of converting tobacco 
Into a thin sheet adapted for the manufacture 
of cigars, which comprises dry-grinding tobacco, 
mixing the dry-ground tobacco and a viscous 
aqueous solution of methyl cellulose in propor¬ 
tions to form a cohesive paste substantially free 
of exudation, said viscous aqueous solution con¬ 
taining not more than about 2% by weight of 
said cellulose and having a viscosity of at least 
1500 centlpoises at a temperature of 25° C. # 
and forming and drying said paste Into a thin 
sheet adapted for the manufacture of cigars. 

18. The Improved process of converting tobacco 
into a thin sheet adapted for the manufacture 
of cigars, which comprises dry-grinding tobacco, 
mixing the dry-ground tobacco and a viscous 
aqueous solution of the sodium salt of carboxy¬ 
methyl cellulose in proportions to form a co¬ 
hesive paste substantially free of exudation, 
said viscous aqueous solution containing not more 
than about 2% by weight of said carboxymethyl 
cellulose and having a viscosity of at least 1500 
centlpoises at a temperature of 25° C. f and form¬ 
ing and drying said paste into a thin sheet 
adapted for the manufacture of cigars. 

' WALTER G. FRANKENBURG. 

PAUL W. GARBO. 
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ble to that of natural leaves or pieces of tobacco, and re¬ 
tains substantially all natural characteristics and properties 
of tobacco, including color, aroma, and taste on smoking. 
This is necessarily true since in our process, the waste to- 
5 bacco is merely dry ground^ then deposited onto the top 
surface of a film-forming material. Thus the principal 
portion of the tobacco does not contact water or other 
foreign processing material, nor is its basic physical form 
(a natural, fibrous, somewhat porous, cellular structure) 
10 destroyed by the grinding or milling which is characteristic 
of previously suggested procedures. Therefore, this proc¬ 
ess, unlike many that have been previously proposed for 
utilization of waste tobacco materials, would allow the 
utilization of such tobacco materials without change from 
This application is a continuation in part of copendmg 15 the natural chemical condition in which they exist in nor- 
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application Ser. No. 124,042 filed October 28, 1949, now 
abandoned. 

* This Invention relates to improved reconstituted tobacco 
sheets, films, webs, strips and filaments, hereinafter usually 
referred to as tobacco sheeU or strip material, and to im¬ 
proved methods of producing the same. 

The manufacturer of tobacco products generally buys 
tobacco in the form of whole leaves as removed from the 
tobacco plant by the farmer. In processing this tobacco. 


the stem is frequently first removed and then further proc- 25 material produced. 


mal smoking products. This constitutes an important ad¬ 
vantage of our process. 

It is an object of our invention to provide an improved 
method of making novel reconstituted tobacco sheet or 
20 strip material in which a continuous wet web is formed 
from a film-forming material to which finely ground to¬ 
bacco is applied so that the ground tobacco material ad¬ 
heres to the film-forming material in the wet web, and 
forms an integral part of the web of reconstituted tobacco 


essing proceeds as desired. In the case of cigarette man¬ 
ufacture, this includes aging, blending, casing and cutting 
the strip, which is the tobacco laminae remaining after re¬ 
moval of the stem; into shreds and then drying, cooling, 
screening and forming the shredded tobacco into ciga¬ 
rettes, followed by packaging. In all these operations, 
which involve much handling of the tobacco, waste fines 
and dust are formed. At the present time these waste 
materials, stems, field scrap (farm damaged leaves), fines 


and dust have essentially no value to the tobacco manu- 35 tobacco. 


It is a further object of our invention to provide an im¬ 
proved method of making novel reconstituted tobacco 
sheet or strip material involving the formation of a base 
layer of a film-forming material and applying thereto an 
30 overlayer of a film-forming material, and while the latter 
is in wet condition, applying, as by blowing, finely ground 
particles of tobacco to the top thereof, such that the 
ground tobacco particles adhere thereto, the resulting 
product having characteristics similar to those of natural 
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facturer, and are sold to manufacturers of fertilizers, and 
insecticides at a fraction of a cent per pound. Much of 
this waste tobacco material is of good quality from a 
smoking standpoint. Indeed it is believed that this waste 
tobacco material contains a disproportionately high per¬ 
centage of the very best quality smoking tobacco, since 
the latter comprises the thinnest, lightest, most friable 
leaves which would most readily break up into fines and 
dust on handling. These high quality fines are useless 
now only because of their physical form. A technique 
for processing this good tobacco into a form which would 45 
render it usuable in smoking articles without essential 
change in its smoking characteristics would therefore be 
attractive to a tobacco manufacturer since it would tend 
to reduce manufacturing costs. 

It has been suggested previously that reconstituted to¬ 
bacco strip material be made by wet milling a mixture of 
tobacco in water to form therefrom a slurry which can be 
converted, as by any well-known casting and drying 
method, into continuous self-supporting sheets and strip 
material. 

Other attempts to solve the problem of forming a satis¬ 
factory reconstituted tobacco sheet material could be 
cited, such as by forming tobacco paper using well-known 
paper-making techniques, and also by forming calendered 
tobacco impregnated films. However, despite these at¬ 
tempts, little success has been achieved and to our knowl¬ 
edge, none of these processes has ever been used com¬ 
mercially. 

The present invention constitutes a solution to the prob¬ 
lem of reconstituting tobacco materials by converting them 
into reconstituted tobacco sheet or strip material which 
can be used in the same manner as natural leaf tobacco in 
tobacco products such as cigarettes, cigars and the like. 
Tobacco sheet or strip material made in accordance with 
our invention is elastic, flexible, tough, self-supporting and 
continuous, and possesses dry and wet strengths compara- 


50 


55 


60 


65 


70 


The invention also consists in the provision of an im¬ 
proved method of reconstituting tobacco by forming a wet 
layer of a film-forming material on a base web of similar 
film-forming material and then applying, as by blowing, 
finely ground particles of tobacco to said wet web, after 
which the web is dried, treated as by brushing, to remove 
excess tobacco, laminated and preferably treated by heat¬ 
ed rollers to compact the outwardly projecting tobacco 
particles to form a porous, reconstituted tobacco sheet or 
strip material which can be made into filaments by shred¬ 
ding, or cut into sheets or strips for use in making smoking 
articles such as cigarettes, cigars and the like. 

With these and other objects not specifically mentioned 
in view, the invention consists in certain features which ... - 
will be hereinafter fully described^ and then set forth in 
the claims hereunto appended. 

In the accompanying drawings, which form a part of 
this specification, and wherein the several reference char¬ 
acters designate the same or like elements: 

Figure 1 is a diagrammatic, schematic illustration dis¬ 
closing the preferred method of performing the invention; 

Figure 2 is a view showing diagrammaticaily a modi¬ 
fied method of producing our novel reconstituted tobacco 
sheet material; 

Figure 3 illustrates a piece of the laminated recon¬ 
stituted tobacco produced by our method; 

•Figure 4 is a sectional view, greatly enlarged, taken on 
line 4—4 of Figure 3; • 

Figure 5 is a cross-sectional view, greatly enlarged, 
of a modified type of our novel reconstituted tobacco 
sheet or strip material in which the tobacco-covered sur¬ 
faces of the film are adhered to each other; 

Figure 6 is a view showing a single thickness of our 
. novel reconstituted sheet material; : - -- - ' 

Figure 7 is a diagrammatic, cross-sectional view of 
a highly magnified piece of our novel reconstituted to¬ 
bacco material not heat-pressed; and : ca:>■; ' Jf 
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Figure 8 is a view, similar to Figure 7, showing the 
material after being heat-pressed. 

Referring to the drawings, in Figure 1, which shows 
diagrammatically the steps covering the preferred method 
of our invention, 2 designates- the step of preparing a 5 
dispersion or solution of a film-forming material used 
in making the base web of our reconstituted tobacco 
sheet. Any film-forming material can be used which 
possesses adequate strength, retains the tobacco particles 
well, and which, on smoking the final reconstituted to- 10 
bacco film, does not cause an unsatisfactory taste, aroma 
or harshness in the smoke. Stated otherwise, the film- 
forming material used does not introduce disagreeable 
flavors or aromas into tobacco smoke. Hence its pres¬ 
ence is not objectionable to smokers or users of the 15 
product; Suitable film-forming materials are soluble 
salts of carboxymethylcellulose and carboxymethyl hy- 
droxyethyl cellulose, or carboxymethyl Cell ulose and car¬ 
boxymethyl hydroxyethyl cellulose, the latter two being 
insoluble in water, but, as described hereinafter, capable 20 
of being formed into stable water dispersions in the man¬ 
ner described in a copending application filed by Newton 
Heimbach on December 21, 1949, for Water Insoluble 
Coatings, Films and Adhesives and Method of Making 
Same, Serial No. 130,858. These dispersions are capable 25 
of being cast to form a wet web which when dried, 
becomes a self-supporting film. The terms "carboxy- 
methylcellulose” and “carboxymethyl hydroxyethyl cellu¬ 
lose” where used herein, mean the free acid form of these 
compounds. 30 

While the strength of films formed from the above- 
mentioned types of dispersions or solutions is high, it is 
preferred to add a small quantity of an inert and taste¬ 
less filler to the dispersion or solution before forming 
Into the wet web or filament to increase the tensile strength 35 
of the product (as indicated at 4 in Figure 1). Mate¬ 
rials such as kaolin and fuller’s earth have produced sat¬ 
isfactory results. Finely ground tobacco waste may also 
be used for this same purpose. Also, strengthening 
and/or waterproofing materials, such as glyoxai, which 40 
presumably react with the film-forming constituent to 
modify the type of intermolecular or intermicellar link¬ 
ages, can be added, if desired, to the above-mentioned 
solutions and dispersions. When a filler and/or additive 
is used, it is mixed with the film-forming solution or dis- 
persion, after which the dispersion is converted in any 
suitable manner as by coating or spraying upon a film- 
forming surface, into a continuous layer or wet web and 
dried as desired to form continuous self-supporting dry 
sheets or strips, as the case may be. w 

As indicated in Figure 1, the film-forming dispersion 
or solution is applied, as by spraying, by a suitable de¬ 
vice 6 upon the surface of an endless traveling belt 8 to 
form a continuous wet web, which in the preferred 
method, is termed the base web B. If desired, small 55 
sized individual sheets can be cast directly at spaced 
intervals on belt 8 or on flat plates (not shown). Belt 
8 , or plates (not shown) upon which film B is cast 
or formed in any other suitable manner, are best made 
of a material which will not react noticeably with the 6 A 
film-forming material to cause discolorations, spots or 
marks. Suitable materials for this purpose are stainless . 
steel, or chromium-plated belts or flat endless bands, or 
flat plates of the same materials or similarly treated 
materials. 65 

Belt 8 runs on driven and driving pulleys 10, 12, 
preferably continuously driven in order that the web may 
be moved by the upper lap of the conveyor belt past the 
several stations necessary to complete the operations of ^ 
the method. Following the casting of base web B on 
belt 8 , the moving belt carries the wet base web B through 
a drying station indicated generally at 11 , after which 


the application of overlayer O thereto, this step may be 
omitted and satisfactory results will be obtained. 

Overlayer O is prepared in the same general manner 
as base web B. That is, an aqueous solution of sodium 
carboxymethylcellulose or aqueous dispersion of carboxy* 
methylcellulose, or other suitable film-forming, adhesive 
material, which will bond to both the base web and the 
tobacco particles, is prepared, as at 14, and applied by 
a suitable applying device 16 to base web B. If desired, 
a filler such as kaolin can be admixed as at 18 with the 
overlayer adhesive solution or dispersion prior to its 
application to the surface of base layer B. Also, strength¬ 
ening and/or waterproofing materials, such as glyoxai, 
which presumably react with the film-forming constituent 
to modify the type of intermolecular or intermicellar 
linkages, can be added^ if desired, to the above-mentioned 
solutions and dispersions. The base layer B and over¬ 
layer O are substantially equal in width and extend ap¬ 
proximately to the longitudinal edges of endless band 
8 , although obviously the web width can be varied as 
desired. It is usually preferred that the solution or dis¬ 
persion used in forming overlayer O be less viscous than 
that used in making base web B. It is advantageous to 
make the base web of high concentration to minimize the 
amount of drying required at II and advantageous to 
make the overlayer comparatively fluid to obtain maxi¬ 
mum strength of bond between the tobacco particles and 
the film-forming base web. 

It has been found that satisfactory reconstituted tobacco 
sheet or web material, made in accordance with our in¬ 
vention, is formed when the base web and overlayer web 
are formed of a solution of sodium carboxymethylcellu¬ 
lose, or an aqueous dispersion of carboxymethylcellulose. 
A satisfactory product is also produced when the base web 
is made of a solution of a soluble carboxymethylcellulose 
salt and the overlayer web is formed from an aqueous 
dispersion of carboxymethylcellulose, or vice versa. It is, 
however, preferred to use carboxymethylcellulose for both 
layers B and O because the final product then exhibits 
greater resistance to the steam and moisture used in 
“casing” tobacco in the tobacco factory and to the saliva 
in the smoker’s mouth. 

Following the application of overlayer O to base web 
B, the wet composite web on conveyor 8 moves to a to¬ 
bacco dust applying station 20, where mechanism of suit¬ 
able design applies tobacco dust to the entire surface of 
the wet web moving therethrough. The term "dust” as 
used herein is intended to mean ground or finely divided 
tobacco. It may be formed from tobacco of any suitable 
type, as for instance, whole leaves or portions thereof, 
stems, or waste tobacco including field scrap, or clippings, 
dusU siftings and chips resulting from the manufacture 
of cigarettes, cigars and other tobacco products, or from 
whole tobacco plants including stalks and whole leaves 
attached thereto. In preparing this "dust,” it is believed 
preferable to separate and remove foreign material such 
as sand and dirt which oftentimes is mixed with tobacco. 
The latter is then dry ground to a suitable particle size. 
We have found that satisfactory results are obtained when 
the particles are 7 microns minimum size, 600 microns 
maximum size, and average between 100-150 microns, al¬ 
though this is not critical; and depends upon the charac¬ 
teristics desired in the finished product. 

A suitable device for applying tobacco dust to the sur¬ 
face of web O is a blower connected by a conduit to a 
nozzle, the latter being moved back and forth across the 
moving wet web O as the air blast forces tobacco dust 
from the nozzle into adhering relationship with the web, 
whereby substantial quantities of dust adhere thereto. 

In the application of tobacco dust to the wet composite 
web consisting of base film B and overlayer film O, an 
excess of dust is usually applied, as by blowing at over¬ 
layer O, in order that wet overlayer film O will be thor- 
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< ^n fee varied by changing the air velocity, quantity of 
dust blown onto wet web O, viscosity of web O, its thick¬ 
ness, and the particle size of the tobacco dust, to obtain 
the product desired. In a typical case, when the wet web 
O is 10 mil* (ten one-thousandths of an inch) thick and its 
viscosity is 800 centipoises, and a great excess of tobacco 
dust is blown upon the wet web O at 7000 ft. per minute 
air velocity, tobacco loadings up to 8-12 grams per square 
foot have been obtained. The ratio of dust applied to the 
surface of web O, as by blowing, to dust adherence to web 
O, varies depending upon the dust loading desired. If 
light loading of dust is desired, a small quantity of dust 
per unit area of web is applied and a large percentage 
adheres to the wet web. When striving for heavy loading 
of web O, larger quantities of dust per unit area are ap¬ 
plied to the web relative to the amount that adheres there¬ 
to. In operation, we adjust the quantity of dust applied 
or blown upon the web until a desired loading is ob¬ 
tained, or until a maximum loading is obtained. 

It is noted that because of the excellent tensile strength 
of our web, it is possible to load the web with tobacco 
dust until the final tobacco sheet or strip material pro¬ 
duced is very predominantly tobacco. However, tobacco 
sheet made according to this invention may range in com¬ 
position from 50 per cent or more of binder material to 
as little as 4 per cent or less binder material on a dry basis 
where the remainder of the sheet is tobacco material. 
Preferred tobacco sheets made according to this invention, 
ranges in composition between twice as much tobacco as 
adhesive film on a dry weight basis per unit area and 
twenty times as much tobacco as adhesive film on a dry 
weight basis per unit area. We have made satisfactory 
reconstituted tobacco sheet or strip material in accordance 
with the invention with a loading of 85 parts of tobacco 
by weight in the finished material to 15 parts by weight of 
film or web forming material, including fillers and/or 
humectants. It is possible to increase the tobacco loading 
still further depending upon the desired tensile strength, 
thickness of film, plasticity, and other characteristics de¬ 
sired in the final reconstituted tobacco sheet material: In 
short, our product is mainly tobacco held together by a 
relatively thin^ light-weight, web or net of high tensile 
strength film or web-forming material, which on smoking, 
has substantially no objectionable or deleterious sensory 
reaction to a smoker. Dust which does not adhere to the 
wet web is recovered from the air stream in which it is 
blown upon the web, and reused. 

From what has been said above and as noted herein¬ 
after, the heavy tobacco loading is well in excess of five 
times the weight of the film per unit area. As noted 
above, tobacco loadings up to 8-12 grams per square 
foot have been obtained in the final product. Where, as 
shown in Example 6 given hereinbelow, which describes 
an example of our reconstituted tobacco material, the 
weight of the film which is loaded with the tobacco dust 
and fine particles is 1.3 grams per square foot, it is readily 
apparent that the tobacco loading ranges between 6.15 and 
9.23 grams per square foot. 

As shown in Figure 1, moisture can be removed from 
tobacco coated web O by any known suitable moisture 
extracting device 22 , after which the tobacco covered 
composite web W, shown in exaggerated thickness in Fig¬ 
ure 1, consisting of base layer B, overlayer web O and 
the layer of tobacco dust adhering to overlayer O, is 
subjected to the operation of removing excess, loosely 
adhering tobacco dust from the surface of web W. This 
is effected by means of any suitable device 24, such for 
example as transversely extending rotary brush 26 mount¬ 
ed in operative relationship with a suction exhaust 28. 
The dust thus removed may be recovered by any suit¬ 
able known means and reused. The brushed, continuous 
tobacco sheet or strip material is then subjected to a mois¬ 
tening operation which is advantageous to the satisfactory 
removal of the sheet or strip W from conveyor 8 . As 
shown, any known type of moistening device can be used^ 
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such as a spray or atomizing device which will spray wa iti 
in a mist upon the upper surface of the sheet or strip W. 

The moisture content of the sheet or strip W is thus raised 
to facilitate its removal from belt 8 , as by a doctor blade 
5 32. We have found that a moisture content of approxi¬ 
mately 30% gives good results. This can be varied wide¬ 
ly, however, depending upon thickness of film, tobacco 
loading, and method of removing the sheet or strip W 
from the belt 

10 Upon removal of the sheet or strip W from conveyor 
8 , the conveyor belt side of the sheet may be coated 
with a parting agent such as ground tobacco or talc to 
prevent sticking. The sheet may then be passed be¬ 
tween heated or unheated pressure rollers, if desired, 

15 to increase the apparent density of the product. The 
sheet or strip is then dried as at 37 to the desired final 
moisture content, e. g. 10 - 12 %, after which it may be 
reeled into rolls, or cut into sheets, sections or shreds 
as desired. Obviously the order in which these oper- 
20 ations is carried out is not critical. For example, the 
moist sheet might be first cut into sections and then 
dried. 

It is, however, preferred to form a laminated tobacco 
sheet or strip material structure. This effectively pre- 
25 vents any tendency of films or sheets to stick together 
when reeled or stacked and also results in stronger films. 

One way of laminating the sheet or strip W is indicated 
in Figure 1. This includes feeding sheet or strip ma¬ 
terial W by any suitable web feeding means, such as 
30 coacting rollers 34, over a stationary plow member 
36, whereupon sheet or strip material W is folded longi¬ 
tudinally into two continuous sections which are brought 
into back to back relationship, and due to the adhering 
qualities of base film B, unite under the pressure of 
35 rollers 34 and form a laminated film or web L. Sheet 
or strip material W can also be laminated by bringing 
two strips of continuous film into back to back relation¬ 
ship and pressing them together as by rollers 34 . This 
produces a laminated sheet or strip material having the 
40 general appearance shown in Figure 7, and in greatly 
enlarged detail in Figures 3 and 4. Rollers 34 may 
be heated or very high pressures may be used with a 
comparatively moist sheet so that as the two sheets or 
strips are being pressed together, the sections thereof or 
45 P 01 ^ 0 ** 3 are not only joined firmly together, but also 
particles of tobacco projecting upwardly beyond the plane 
of the face of the web film, are compacted and pressed 
downwardly into more or less contiguous relationship, 
but not forced to any significant extent into the film , 

50 Figure 8 shows the sheet or strip after such pressing. 

By this technique, it is believed possible to control the 
burning of the product to some extent, since by hot press¬ 
ing, or by high-pressure pressing while moist, the ap¬ 
parent density of the product may be somewhat increased, 

55 tending to result in possibly slightly more distillation 
of tars and resins (less complete combustion) when the 
product is smoked. AiSo, the pressed product exhibits 
a superior adherence of the tobacco dust to the surface 
of the sheet. The product being smoother surfaced, it 
is less likely to lose dust in handling and it exhibits a 
more natural tobacco-like feel between the fingertips. 

In the above discussion, reference is made to the op- Q 
tional step of hot pressing. The temperature must not ^ 
be sufficiently high to change or alter the tobacco con- ^ 
stituents in any deleterious way. Temperatures of ap- 
proximately 180* F. in combination with relatively high ^ 
pressures and short contact time, have been found effec- co 
five. Similar results have been obtained at lower tern- h* 
70 peratures with comparatively higher pressures and higher © 
moisture contents in the sheet. It should be noted that 
such pressing of the finish ed sheet does not result in*T 
a non-porous, high density product as would be obtained^ 
by calendering the wet stock before drying. It is thought 
T$ that such a product would be inferior in taste on tmok- 
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ing because of excessive distillation and incomplete com¬ 
bustion resulting from its lack of porosity. 

In Figure 5, a modified type of sheet or strip materia! 
L is shown in which the tobacco-coated surfaces of the 
reconstituted sheet, web or film material are treated 
with a small quantity of suitable adhesive A, such as 
the material used in making webs B and O, and then 
brought into juxtaposition and pressed, as described above, 
into adhering relationship. This gives a stronger product 
having smooth surfaces. It is sometimes helpful to dust 
the exposed surfaces of the so Laminated sheet with talc 
or tobacco dust or other suitable material to prevent 
“blocking’’ (sticking together under pressure). 

After being laminated, sheet or strip materia] L is 
moved to a dryer where the moisture content is reduced 
to any desired figure, e. g. 12%. At times it may then 
be advantageous to again brush the sheet to remove 
loosely adhering tobacco particles. The sheet or strip 
material L is then moved to a cutting device consisting 
of a rotating blade 38 and ledger blade 40, which cuts 
sheet or strip material L into desired lengths. If de¬ 
sired, howevvi, laminated sheet or strip material L may 
be rolled into a reel (not shown), or it can be shredded 
by any suitable shredding device, such for example as 
that indicated in Rundell Patent 2,184,567 issued De¬ 
cember 26, 1939. 

Examples of typical film-forming solutions and disper¬ 
sions are given as follows: 

EXAMPLE 1 

Sodium carboxymethylcellulose solution 

Composition of base web: Percent by weight 

Sodium carboxy methylcellulose (high vis- 

V. cosity) - - - 1.5 

Kaolin_ 0.75 

Glycerine_ 1.5 

Water__ 96.25 
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lose glycolic add) is used as the film forming ingredient 
instead of sodium carboxymethycellulose. 

Typical dispersions can be prepared as follows: A Me 
inch diameter stream of a 3.75 per cent high viscosity 
5 sodium carboxymethylcellulose solution in water is ex¬ 
truded into about twice its weigth of 20 per cent sulfuric 
acid. The sodium carboxymethylcellulose solution forms 
threads which are allowed to stand in the acid two hours 
to complete the addification of the sodium carbox- 
10 ymethlcellulose. The threads of reacted carboxymeth¬ 
ylcellulose are then removed from the acid by means of 
a suitable screen. The insoluble carboxymethylcellulose 
is then washed with a stream of water until the pH of 
a dispersion formed by processing a sample of the car- 
13 boxymcthylcellulose threads in a “Waring” blender is 
2.4. At this point, the washing may be discontinued. 
The carboxymethylcellulose, which is now in the form 
of semi-solid, long, gelatinous strands, is then ground 
in a colloid mill, “Waring” blender, or similar device 
20 to produce a fine dispersion of carboxymethylcellulose 
in water. 

The following conditions have been used to produce a 
satisfactory carboxymethylcellulose dispersion: 


25 


Conditions 


Ex&mpla 

Eumpte 

4 

1 

j 

H 

3.75 

3.75 

70 

70 

20 

20 

135 

135 

2 

8 

H 

i 

3K 

2.4 

2.4 


30 


35 


Orifice diameter (Inches) (through which sodium 
carboiymetbylceUuiose solution is extruded into 

arid)... 

Concentration of sodium carboxymethylcellulose 

solution (wt. percent)...... 

Weight of sodium carboxymethyloelluJose solution 

(lbs.).-------- 

Concentration of HiSQi solution (wt. percent)_ 

Weight of HjSO* solution (lbs.).___ 

Acidification time (hours)..... 

Washing time (hours) (water rate about 6 gals./ 

min.)... 

PH of carboxymethylcellulose dispersion after 
washing and dispersing in colloid mill..... 


C 




*'■ ,. t . EXAMPLE 2 

Sodium carboxymethylcellulose solution 

Composition of overlayer: Percent by weight 

Sodium carboxymethylcellulose (high vis¬ 
cosity) _ 1.0 

Kaolin- 0.5 

Glycerine_ 1.0 

Water-----97 5 

We have found that satisfactory results are obtained 
using high viscosity sodium carboxymethylcellulose (so¬ 
dium cellulose glyeolate) in concentrations between 1 and 
8 % by weight in water. In the case of the overlaycr 
web, the concentration is usually lower than 8% by 
weight: Obviously low viscosity and medium viscosity 
sodium carboxymethylcellulose (sodium cellulose gly- 
colate) in suitable concentrations may be used if de¬ 
sired but give less advantageous results. 

In the above examples, the constituents are added in 
any order and mixed thoroughly. If kaolin is added, 
it is necessary to use a colloid mill or other known type 
of dispersing apparatus to disperse the kaolin uniformly. 

As noted above, and in all other examples, it is pre- 
ferrred to use a humectant and/or plasticizer such as 
glycerine which tends to prevent the final reconstituted 
tobacco sheet or web material from becoming too dry 
and brittle. In the examples given herein, the sodium 
salt of carboxymethylcellulose is used. However, if 
desired* other soluble carboxymethylcellulose salts, such 
as the potassium and ammonium salts, can be used. 

EXAMPLES 3 AND 4 / ‘ 

Acid carboxymethylcellulose dispersions 

Percentages of materials used are the same as in Exam¬ 
ples 1 and 2, except that carboxymethylcellulose (cellu- 


To make a dispersion suitable for casting, the concen- 
40 trated carboxymethylcellulose, prepared as described 
above, may be diluted to the desired concentration by the 
addition of water,.the desired quantities of kaolin and 
glycerine added, and if desired, glyoxal may also be 
added, and the mixture dispersed in a colloid mill or 
other suitable device. 

45 In forming satisfactory aqueous carboxymethylcellu¬ 
lose dispersions, it is found that good results are obtained 
when the concentration of the sodium salt of carboxy- 
melhylcellulosc solution ranges between 2 and 8% by 
weight* and the final sulfuric acid concentration is be- 
50 tween 5 and 25%. The time of acidification may vary 
over wide limits, as may the washing time. The pH of 
the final carboxymethylcellulose dispersion may also vary 
from about 1.5 to 5.0. Satisfactory results have been 
obtained using kaolin between 0 and 8% by weight, and 
65 glycerine ranging between 0 and 10% by weight based 
on the total weight of dispersion. When glyoxal is used, 
good results are obtained when the weight of glyoxal is 
between 0 and 20% of the weight of soluble cellulose 
glyeolate salt or cellulose glycolic acid contained in the 
50 solution or dispersion* 

The techniques described hereinabove for forming 
aqueous dispersions of cellulose glycolic acid are follow¬ 
ing in making aqueous dispersions of carboxymethyl 
hydroxyethyl cellulose which for our purpose has char- 
65 acteristics similar to those of cellulose glycolic acid. A 
satisfactory dispersion of acid carboxymethyl hydrox¬ 
yethyl cellulose for use in forming sheet or strip material 
was made as follows: . ^ ' 

70 > EXAMPLE 5 ; < 

Four and one-tenth grams of sodium salt of carbox¬ 
ymethyl hydroxyethyl cellulose were dissolved in water 
to form a thick paste. The paste was extruded through 
a Ms inch diameter orifice into 20% sulfuric acid and was 
75 permitted to stand in the acid for two hours. The 
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hardened spaghetti-like threads of the insoluble acid form 
of carboxymethyl hydroxyethyl cellulose were removed 
from the acid, drained and washed with running water 
for twenty minutes. The washed threads were then dis¬ 
persed in a manner similar to that described in Examples 5 
3 and 4 to form an aqueous dispersion which was formed 
into a wet web which was coated with tobacco dust and 
dried to form a continuous reconstituted tobacco sbeet 
and strip material. 

In forming the webs decribed hereinabove, the solu- 10 
lions or dispersions can be applied to belt 8 by spraying, 
spreading with a casting knife, such as that described in 
co-pending Jurgensen and Hungerford application, Serial 
No. 49,968, filed September 18, 1948, for Film Casting 
Knife and Process, now U. S. Patent 2,546,342, issued 15 
March 27, 1951, or by other known web or film-forming 
devices. The amount of dispersion generally applied or 
cast upon belt 8 depends upon the strength desired in the 
final product, and the concentration and the composition 
of the dispersion. The quantity of film-forming material 20 
in overlayer O must be sufficient to secure the tobacco 
to the base web, and the thickness of web B must be 
sufficient to provide the strength desired. 

Typical examples of base web, overlay and tobacco 
quantities are as follows: 25 

EXAMPLE 6 

Base web material_Example 1. 

Thickness of base web (wet) in 1/1000 inch 8. 

Overlay material_Example 2, 30 

Thickness of overlay (wet) in 1/1000 inch.. 10. 

Weight of reconstituted tobacco web 8. 

material (gms./ft. a ) (dry). 

•Weight of web, including fillers and humec- 13. 

tants (gms./ft. 2 ), (dry) (not including 35 

tobacco). 

Figures 3 and 4 illustrate pieces or sheets of laminated 
reconstituted tobacco sheet or strip material L produced 
by our method. In Figures 3 and 4, and also in Figures 
5 to 8 inclusive, T designates the tobacco dust and fine 
particles, and F indicates the tobacco-loaded continuous 
supporting film. 

Figure 2 discloses a modified method which is gener¬ 
ally similar to the method disclosed in Figure 1, except 
that it omits the formation of an overlayer web. As dis- 43 
closed in Figure 2, any suitable film-forming dispersion 
or solution is prepared. This may be made from a water- 
soluble salt or carboxymethylcellulose or from carboxy- 
methylcellulose in the manner described above in connec¬ 
tion with the preferred method illustrated in Figure 1. To 50 
the prepared film-forming dispersion or solution is added* 
as at 46, a quantity of filler such as kaolin or fuller’s earth 
which, as described above, increases the tensile strength of 
the film. Also, other strengthening and/of water-proof¬ 
ing additives such as glyoxal may be used. While the §5 
addition of a filler is desirable, it can be omitted since it 
is not essential to the production of a satisfactory recon¬ 
stituted tobacco sheet material! After the filler has been 
admixed with the prepared film-forming dispersion or solu¬ 
tion, the latter is formed into a wet web as at 48 on an 60 
endless conveyor belt 8 in the manner disclosed in Fig¬ 
ure 1. An excess of tobacco dust is applied at 20 to the 
surface of the wet web and moisture is then removed 
therefrom by means of a suitable drying device indicated 
at 22. Following this operation, loosely adhering tobacco 05 
dust is removed by means of a suitable device designated 
24. The resulting sheet or strip material W is then mois¬ 
tened as at 30, removed from conveyor 8 by a doctor 
blade 32, laminated as at 36, dried and then shredded or 
cut for packaging or manufacture into smoking articles 70 
as indicated at 52. In some cases, it may be desirable to 
again subject the laminated sheet or strip material to the 
action of a brushing or dust-removing device such as 54 
after the removal of the laminated sheet or strip material 
from conveyor 8 and drying if for any reason tobacco 75 
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particles have been loosened from the sheet or strip. Thii 
operation is not necessary, but in some cases has proven 
desirable. As noted above, single layer sheets can be pro¬ 
duced by omitting the step of lamination. If desired, the 
product may be pressed, as disclosed above. • ; . 

If desired, in the methods described above, tobacco dust 
can be applied to the undersurface (film side) of the re¬ 
constituted tobacco sheet or strip material W upon its re¬ 
moval from conveyor belt 8 . If this is done, the under¬ 
side of sheet or strip material W is moistened or coated 
with an adhesive, such as a light spray of the overlayer 
composition such as described in Example 2 or 4. An 
excess of tobacco dust is then applied to the wet under¬ 
surface of sheet or strip material W. The composite sheet 
or strip material resulting therefrom is then dried, excess 
tobacco is removed and a reconstituted tobacco sheet ma¬ 
terial or strip material designated W 1 having a tobacco 
coating on both sides, such as shown in Figure 6 , is pro¬ 
duced. Sheet or strip material W 1 , if desired, can be 
pressed to compact the projecting tobacco particles and 
produce a sheet or strip having the general appearance 
of the sheet shown in Figure 8 , except that it contains but 
a single layer of film-forming material. 

If desired, narrow reconstituted tobacco filaments can 
be made by applying the above-described film-forming dis¬ 
persions to the surface of endless traveling conveyor 8 by 
suitable casting or extruding mechanism^ which can be 
similar to that disclosed in Wells et al. Patent 2,433,877, 
issued January 6 , 1948, after which the filaments are 
coated with tobacco in the same manner as the webs or 
films formed in accordance with the methods disclosed in 
Figures 1 and 2. 

While preferred embodiments of the invention have 
been shown and described, it is to be understood that the 
invention is not confined to the specific method steps and 
the details of construction of the apparatus for carrying 
out the methods herein set forth, by way of illustration, as 
it is apparent that many changes and variations may be 
made therein, by those skilled in the artv without depart¬ 
ing from the spirit of the invention, or exceeding the scope 
of the appended claims. ^ ^ ^ ^ ^ 

What is claimed is: 0000331079 

1. Tobacco sheet material comprising an initially water 
insoluble water dispersed adhesive material and finely di¬ 
vided tobacco the principal portion of which is dry ground 
when associated with said adhesive material. 

2. Tobacco sheet material'comprising a water insoluble 

layer of film forming material and a coating of finely 
divided tobacco covering and adhering to the surface of 
said layer in excess of five times the weight of said film 
forming material on a dry basis per unit area. ■* 

3. Tobacco sheet material comprising a water insoluble 
layer of film forming material and a coating of finely 
divided tobacco covering and adhering to the surface of 
said layer in excess of two and less than twenty times the 
weight of said film forming material on a dry basis per 
unit area. 

4. Tobacco sheet material comprising a water insoluble 
layer of film forming material and a coating of finely 
divided tobacco adhering to one surface or side of said 
layer of film forming material in excess of two and less 
than twenty times the weight of said layer of film forming 
material on a dry basis per unit area. 

5. Tobacco sheet material comprising a water insoluble 

layer of film forming material and a coating of finely 
divided tobacco adhering to both surfaces or sides of said 
layer of film forming material in excess of two and less 
than twenty times the weight of said layer of film forming 
material on a dry basis per unit area. . . . ,.... 

6 . Tobacco sheet material comprising a tobacco free 
layer of film forming material and a coating of finely 
divided tobacco covering adhering to the surface of said 
layer in excess of five times the weight of said film 
forming material on a dry basis per unit area. 

7. Tobacco sheet material comprising a tobacco free 
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layer of film forming material and a coating of finely 
divided tobacco covering and adhering to the surface of 
said layer in excess of two and less than twenty times 
the weight of said film forming material on a dry basis 
per unit area. 

8 . Tobacco sheet material comprising a tobacco free 
l&yer of film forming material and a coating of finely 
divided tobacco adhering to one surface or side of said 
layer of film forming material in excess of two and less 
than twenty times the weight of said layer of film forming 
material on a dry basis per unit area. 

9. Tobacco sheet material comprising a tobacco free 
layer of film forming material and a coating of finely 
divided tobacco adhering to both surfaces or sides of said 
layer of film forming material in excess of two and less 
than twenty times the weight of said layer of film forming 
material on a dry basis per unit area. 

10. Tobacco sheet material comprising a base web of 
tobacco free film forming material selected from the 
class consisting of cellulose glycolic acid, water soluble 
salts of cellulose glycolic acid, carboxymethyl hydroxy- 
ethyl cellulose, and water soluble salts of carboxymethyl 
hydroxyethyl cellulose, an overlayer of a similar mate¬ 
rial covering the surface of said base web and forming 
therewith a composite web, and finely divided tobacco 
covering and adhering to said overl&yer of said web. 

11. Tobacco sheet material comprising a continuous 
self supporting web containing a film forming material 
selected from the class consisting of cellulose glycolic 
acid, water soluble salts of cellulose glycolic acid, car¬ 
boxymethyl hydroxyethyl cellulose and water soluble 
salts of carboxymethyl hydroxyethyl cellulose, and 
tobacco dust covering and intimately adhering to the 
surface of said film in excess of five times the weight of 
said film forming material on a dry basis per unit area. 

12. Tobacco sheet material comprising a continuous 
self-supporting web containing a film forming material 
selected from the class consisting of cellulose glycolic 
acid, water soluble salts of cellulose glycolic acid, car- 
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water soluble salts of carboxymethyl hydroxyethyl cellu¬ 
lose, an overlayer web of said forming material adhering 
to said base web and a substantially uniform coating of 
tobacco dust adhering to the surface of said over- 

5 layer web. 

17. Tobacco sheet material comprising a composite 
sheet including a layer of tooacco free material selected 
from the group consisting of cellulose glycolic add, car¬ 
boxymethyl hydroxyethyl cellulose, water soluble salts of 

10 cellulose glycolic acid and water soluble salts of carboxy¬ 
methyl hydroxyethyl cellulose, and a layer of finely 
divided tobacco adhering to the surface of said tobacco 
free material. 

18. Tobacco sheet material comprising a composite 

15 film consisting of cellulose glycolic acid and substantially 

uniformly distributed finely divided tobacco adhering to 
said film and forming an integral part thereof. 

19. Tobacco sheet material comprising a composite 
sheet consisting of a thin substantially water insoluble 

20 film of carboxymethyl hydroxyethyl cellulose, and finely 
divided tobacco particles adhering to and substantially 
uniformly covering the surface of said film. 

20. Tobacco sheet material comprising a film of car¬ 
boxymethyl cellulose, and tobacco dust in a quantity at 

25 least five times the weight of said film of carboxymethyl 
cellulose per unit area, the tobacco dust constituting a 
covering adhering to said film. 

21. Tobacco sheet material comprising a film of car¬ 
boxymethyl cellulose, and tobacco dust in a quantity at 

30 least two and less than twenty times the weight of said 
film of carboxymethyl cellulose per unit area, the tobacco 
dust constituting a covering adhering to said film. 

22. Tobacco sheet material comprising two continuous 
lengths of film consisting of carboxymethyl cellulose, 

35 each of said lengths of film having a coating of tobacco 
dust substantially uniformly covering one surface thereof, 
the uncoated surfaces of said films being adhered together 
and forming £ laminated web construction. 

23. Tobacco sheet material comprising a continuous to- 


boxymethyi hydroxyethyl cellulose and water soluble 40 bacco free film of a water soluble salt of cellulose glycolic 
salts of carboxymethyl hydroxyethyl cellulose, and acid and a coating of finely dvided tobacco covering the 


tobacco dust covering and intimately adhering to the 
surface of said film in excess of two and less than twenty 
times the weight of said film forming material on a dry 
basis per unit area. 

13. Tobacco sheet material comprising a film of cellu¬ 
lose derivative film forming material selected from the 
class consisting of cellulose glycolic acid, carboxymethyl 
hydroxyethyl cellulose, water soluble salts of cellulose 
glycolic acid and water soluble salts of carboxymethyl 
hydroxyethyl cellulose, and tobacco dust covering and 
adhering to both surfaces of said film in excess of five 
times the weight of said film on a dry basis per unit area. 

14. Tobacco sheet material comprising a film of cellu¬ 
lose derivative film forming material selected from the 
class consisting of cellulose glycolic acid, carboxymethyl 
hydroxyethyl cellulose, water soluble salts of cellulose 
glycolic acid and water soluble salts of carboxymethyl 
hydroxyethyl cellulose, and tobacco dust covering and 
adhering to both surfaces of said film in excess of two 
and less than twenty times the weight of said film on a 
dry basis per unit area. 

15. Tobacco sheet material comprising two continuous 
tobacco free webs of film forming material adhered 
together, said film forming material being selected from 
the class consisting of cellulose glycolic acid, carboxy¬ 
methyl hydroxyethyl cellulose, water soluble salts of 
cellulose glycolic acid and water soluble salts of car¬ 
boxymethyl hydroxyethyl cellulose, and a coating of 
finely divided tobacco over the outer surface of each of 
said webs. 

16. Tobacco sheet material comprising a web of film 
forming material selected from the class consisting of 
cellulose glycolic acid, water soluble salts of cellulose 
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surface of said film and adhering thereto. 

24. Tobacco sheet material comprising a continuous to¬ 
bacco free film of a water soluble salt of carboxymethyl 

45 hydroxyethyl cellulose and a coating of finely divided 
tobacco covering the surface of said film and adhering 
thereto. 

25. A method of forming tobacco sheet material which 
comprises contacting an initially water insoluble adhesive 

^ material dispersed in water with finely divided tobacco the 
principal portion of which is dry ground. 

26 . The method of making tobacco sheet material com¬ 
prising preparing a dispersion of a film forming material 
which becomes substantially water insoluble when dry, 

55 adding a small quantity of a film strengthening filler to 
said dispersion, converting said dispersion into a thin 
continuous base web, preparing an overlayer dispersion 
from a similar film forming materiali which becomes 
substantially water insoluble when dry, adding a small 

60 quantity of a humectant to said overlayer dispersion, 
applying a thin coating of said overlayer dispersion upon 
the surface of said base web in permanently adhering re¬ 
lationship therewith to produce a composite web structure 
having a wet adhesive surface, heavily loading said wet 
surface with tobacco dust particles, drying said tobacco 
0 loaded web, removing loose tobacco from said tobacco 
dust loaded web, and forming said resulting tobacco web 
material into sheets of desired lengths and widths. 

27. The method of making tobacco sheet material com- 

70 prising forming a thin continuous adhesive web having 

a wet adhesive surface, applying tobacco dust substan¬ 
tially uniformly upon said surface of said web while ad¬ 
hesive to form a composite heavily loaded tobacco coated 
web drying said heavily loaded web, brushing loose to- 
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plying an adhesive to the tobacco coated surface of said surface, coating said exposed wet surface with tobacco 

tobacco web, bringing lengths of said web having adhesive particles to form a composite film, drying said tobacco 

tobacco coated surfaces into contacting engagement, and coated composite film, moistening the uncoated faces of 

pressing said lengths together to form tobacco sheet ma- two sections of said tobacco coated film with an aqueous 

terial. 5 medium containing a film forming material selected from 

28. The method of making tobacco sheet material com- the class consisting of cellulose glycolic acid, carboxy- 

prising forming an aqueous dispersion of adhesive film methyl hydroxyethyl cellulose, water soluble salts of cel- 

forming material into a thin wet adhesive film having lulose glycolic acid and water soluble salts of carboxy* 

an adhesive surface when said film is wet, said film be- methyl hydroxyethyl cellulose, and assembling said see¬ 

ing substantially water insoluble when dry, applying a 10 tions with said moistened faces in contacting engage- 
heavy coating of finely divided tobacco to said wet ad- ment to form laminated tobacco sheet material, 

hesive film to form a tobacco loaded web and to adhere 35. The method of producing tobacco sheet material 

to said film a quantity of tobacco in an amount in excess comprising forming a thin, continuous tobacco free base 

of five times the weight of said film on a dry basis per web on a film forming surface from a film forming mate- 

unit area, and drying said web to form substantially water 15 rial selected from the class consisting of cellulose glycolic 
insoluble tobacco sheet material. acid, carboxymethyl hydroxyethyl cellulose, water soluble 

29. The method of making tobacco sheet material salts of cellulose glycolic acid and water soluble salts of 

comprising forming an aqueous dispersion of adhesive carboxymethyl hydroxyethyl cellulose, drying said web, 

film forming material into a thin wet adhesive film hav- applying an overlayer of a film forming material selected 

mg an adhesive surface when said film is wet, said film 20 from the class consisting of cellulose glycolic acid, car- 
being substantially water insoluble when dry, applying boxymethyl hydroxyethyl cellulose, water soluble salts 

a heavy coating of finely divided tobacco to said wet ad- of cellulose glycolic acid and water soluble salts of car- 

hesive film to form a tobacco loaded web and to adhere boxymethyl hydroxyethyl cellulose, over the surface of 

to said film a quantity of tobacco in an amount in ex- said base web, said overlayer adhering to and forming 

cess of two and less than twenty times the weight of said 25 with said base web a thin composite web structure, 
film on a dry basis per unit area, and drying said web to heavily coating only one surface of said overlayer while 

form substantially water insoluble tobacco sheet material. wet with tobacco particles, drying said tobacco coated 

* 30. The method of making tobacco sheet material web, and laminating lengths of said composite tobacco 

comprising forming a viscous aqueous film forming dis- web with the surfaces not coated with tobacco in face to 

persion containing an adhesive, film forming material, sc face relation to form tobacco sheet material. 

which becomes substantially water insoluble when dry, 36. The method of producing tobacco sheet material 

into a thin base web having an exposed wet adhesive sur- comprising forming from an adhesive film forming mate- 

face, coating said wet adhesive surface with finely divided rial selected from the group consisting of cellulose glycolic 

tobacco to form a composite tobacco sheet material and acid, carboxymethyl hydroxyethyl cellulose, water soluble 

drying said sheet material to render it substantially wa- 35 salts of cellulose glycolic acid and water soluble salts of 
ter insoluble. carboxymethyl hydroxyethyl cellulose, a thin, continuous 

31. The method of forming tobacco sheet material tobacco free film on a film forming surface, applying to 

which comprises applying to the surface of a non fibrous said film on said film forming surface while said film 

layer of wet film forming material a layer of finely di- forming material is wet and adhesive, a loading in excess 

vided tobacco to form a composite lamellar sheet and 40 of five times the weight of said film in dry condition of 

^xdrying said sheet to adhere a weight of said tobacco in finely divided tobacco, drying said tobacco coated film 

excess of five times the weight of said film forming ma- whereby said film forming material becomes substantial- 

terial on a dry basis per unit area. a ly water insoluble and said tobacco coating becomes 

32. The method of forming tobacco sheet material adhered to said film forming material, increasing the 

which comprises applying to the surface of a non fibrous moisture content of said tobacco loaded film and remov- 

layer of wet film forming material a layer of finely ing said tobacco loaded film from said surface to form 

divided tobacco to form a composite lamellar sheet and tobacco sheet materiall 

drying said sheet to adhere a weight of said tobacco in 37. The method of producing tobacco sheet material 

excess of two and less than twenty times the weight of comprising forming from an adhesive film forming mate- 
said film forming material on a dry basis per unit area. ^ rial selected from the group consisting of cellulose glycolic 

33. The method of making tobacco sheet material com- acid, carboxymethyl hydroxyethyl cellulose, water soluble 

prising forming from an adhesive tobacco free film salts of cellulose glycolic acid and water soluble salts 

forming material selected from the class consisting of of carboxymethyl hydroxyethyl cellulose, a thin, con- 

cellulose glycolic acid, carboxymethyl hydroxyethyl cell- tinuous tobacco free film on a film forming surface, ap- 

lulose, water soluble salts of cellulose glycolic acid and plying to said film on said film forming surface while 

water soluble salts of carboxymethyl hydroxyethyl cel- . said film forming material is wet and adhesive, a loading 
lulose, a thin continuous composite web having an ad- in excess of two and less than twenty times the weight of 
hesive surface, applying tobacco dust substantially uni- said film in dry condition of finely divided tobacco, dry- 
fonnly upon said adhesive surface of said web and in ing said tobacco coated film whereby said film forming 
excess of the amount of tobacco dust required to cover ^ material becomes substantially water insoluble and said 
and to load said surface of said web, drying said tobacco tobacco coating becomes adhered to said film forming 
coated composite web, and forming said resulting tobacco material, increasing the moisture content of said tobacco 
material into sheets. loaded film and removing said tobacco loaded film from 

34. The method of making tobacco sheet material said surface to form tobacco sheet material, 

comprising forming from a compound selected from the 38. The method of producing tobacco sheet material 

class consisting of cellulose glycolic acid, carboxymethyl comprising preparing a viscous adhesive film forming ma* 

hydroxyethyl cellulose, water soluble salts of cellulose terial selected from the class consisting of cellulose 


glycolic acid and water soluble salts of carboxymethyl glycolic acid* carboxymethyl hydroxyethyl cellulose, water 

hydroxyethyl cellulose, a thin continuous tobacco free soluble salts of cellulose glycolic acid and water soluble 

base web. applying an overlayer of film forming material salts of carboxymethyl hydroxyethyl cellulose, converting 

. - rtr . 9 . . . . .. . 1_t.-_ _r_• _ __ __ i_ 


selected from the class consisting of cellulose glycolic 
acid, carboxymethyl hydroxyethyl cellulose, water sol¬ 
uble salts of cellulose glycolic acid and water soluble salts 
of carboxymethyl hydroxyethyl cellulose, to said base 


said film forming material into a thin* continuous base 
web, preparing an overlay from a similar less viscous 
adhesive film forming material applying a thin coating 
of said overlay over a surface of said! base web to produce 


web to form a composite web having an exposed wet 76 a composite web structure having an adhesve surface. 
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traveling surface and removing said loaded web from said 
surface. 

48. The method of making tobacco sheet material com¬ 
prising forming an aqueous stable dispersion of carboxy- 
methyl hydroxy ethyl cellulose, converting said dispersion 
into a thin continuous web^ applying tobacco dust sub¬ 
stantially uniformly over the surface of said web, drying 
said dust coated web and removing substantially all loose 
tobacco dust from said tobacco coated web. - 

49, The method of making tobacco sheet material com¬ 
prising forming a tobacco free solution from a soluble 
salt of carboxymethyl cellulose, converting said solution 
into a thin continuous base web, preparing an overlayer 
from a similar film forming material, applying a thin 
coating of said overlayer over a surface of said base web 
to form a composite web structure having a wet adhesive 
surface, coating said web surface substantially uniformly 
with tobacco dust particles, drying said tobacco coated 
web and removing loose tobacco from said tobacco dust 
coated! web to fotm said tobacco sheet material. 
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and coating said adhesive surface of said overlay while and lew than twenty times the weight of said web on a 

wet with finely ground tobacco particles to form tobacco dry basis per unit area, drying said heavily tobacco loaded 

sheet material. ' composite continuous web whereby said web becomes 

39. The method of forming tobacco sheet material* water insoluble, brushing loose tobacco particles from 
comprising forming a thin, continuous tobacco free web 5 said tobacco coated surface of said tobacco coated web, 
from a film forming material selected from the class con- moistening said brushed tobacco coated composite web 
sisting of cellulose glycolic acid, water soluble salts of and removing it from said film forming surface, and then 
cellulose glycolic acid, carboxymethyl hydroxyethyl cel- drying said web to form tobacco sheet material. 

lulosc and water soluble salts of carboxymethyl hydroxy- 44. The method of forming tobacco sheet material 

ethyl cellulose, then applying a coating of finely divided 10 comprising forming a tobacco free film forming compo- 
tobacco to one of the surfaces of said web while it is wet sition of a soluble salt of cellulose glycolic acid, casting 

to form a tobacco coated web, drying said coated web, said composition on an endless traveling surface into a 

applying to the uncoated surface of said web an adhesive continuous wet web, applying tobacco dust substantially 

material selected from the class consisting of cellulose uniformly upon the wet web on said surface, said dust 

glycolic acid, water soluble salts of cellulose glycolic acid, 15 being applied in excess of the amount required to cover 
carboxymethyl hydroxyethyl cellulose and water soluble said surface of said web substantially uniformly, drying 
salts of carboxymethyl hydroxyethyl cellulose to render said dust loaded web, removing loose tobacco from said 
said uncoated surface adhesive, applying a coating of fine- tobacco loaded web, moistening said web and removing 

ly divided tobacco to the adhesive uncoated surface of said said web from said traveling surface, drying said web, 

web and drying said resulting tobacco sheet material. 20 and forming said resulting tobacco material into sheets. 

40. The method of forming tobacco sheet material 45. The method of making tobacco sheet material 

which comprises applying to the surface of a wet adhesive comprising forming an aqueous dispersion of cellulose 

layer of cellulose glycolic acid* a layer of finely divided glycolic acid, casting said dispersion into a continuous 

tobacco to form a composite lamellar sheet and drying web on an endless traveling surface, coating said web on 

said sheet to form tobacco sheet material. 25 said surface with a dispersion of cellulose glycolic acid 

41. The method of making tobacco sheet material com- to provide said web with a wet adhesive overlayer to form 

prising forming an aqueous dispersion of cellulose glycolic a composite cellulose glycolic acid film having a wet ad- 

acid, casting said dispersion into an endless film on hesive surface, said film when dry being substantially 

an endless traveling surface, coating said film on said water insoluble, applying tobacco dust to said wet over¬ 

surface with a dispersion of cellulose glycolic acid to pro- 30 layer in an amount sufficient to cover substantially uni- 
vide said film with a wet adhesive overlayer, applying formiy the overlayer surface of said web, drying said 
tobacco dust substantially uniformly over said wet over- dust loaded web, removing substantially all loose to- 
layer in an amount sufficient to heavily load said film, bacco dust from said loaded tobacco web, removing said 

drying said dust loaded film* removing substantially all web from said traveling film forming surface, the tobacco 

loose tobacco dust from said tobacco loaded film and 35 dust adhering to and intimately associated with said web 
removing said film from said traveling film forming sur- being greatly in excess by weight of the weight of said 
face. web of cellulose glycolic acid per unit area, subjecting 

42. The method of producing tobacco sheet material said tobacco sheet material thus produced to heat and 

comprising preparing an aqueous film forming dispersion pressure to position projecting tobacco particles in sub- 

of cellulose glycolic acid film forming material, adding a 40 stantially contiguous relationship relative to the plane of 
relatively small quantity of a filler material to a first por- said composite web* moistening with an adhesive material 

tion of said dispersion to increase the tensile strength of the tobacco free faces of lengths of said tobacco coated 

Ihe film produced therefrom, continuously forming said composite web, arranging said lengths with said moistened 

first portion of said dispersion on a substantially tm- faces in contacting engagement, pressing said lengths to- 

permeable film forming surface into a thin, endless, water ^ gether to form laminated tobacco sheet material* and then 
insoluble web, continuously applying the remainder of brushing said faces of said laminated tobacco sheet ma- 

said dispersion as an overlayer of an aqueous insoluble terial to remove loose tobacco therefrom. 

film forming dispersion over the entire surface of said 46. The method of forming tobacco sheet material 

first portion of dispersion in permanently adhering rela- comprising forming a tobacco free film forming compo- 

tionship therewith to form a composite continuous web ^ sition of a soluble salt of cellulose glycolic acid, casting 
having an exposed wet surface, coating said exposed said composition on an endless traveling surface into a 

wet surface with finely divided tobacco particles in excess wet continuous web* applying tobacco dust substantially 

of five times the weight of said web on a dry basis per uniformly upon the wet web on said surface, said dust 

unit area, drying said heavily tobacco loaded composite being applied in excess of the amount required to load 

continuous web whereby said web becomes water in- w said web substantially uniformly with a predetermined 
soluble, brushing loose tobacco particles from said tobac- quantity of tobacco per unit area of said web, drying said 

co coated surface of said tobacco coated web. moisten- dust loaded web, removing loose tobacco from said to- 

ing said brushed tobacco coated composite web and re- bacco loaded web* moistening said web and removing said 

moving it from said film forming surface, and then drying web from said traveling surface, drying said web, treat- 

said web to form tobacco sheet material! ^ ing the uncoated surface of said tobacco material web to 

43. The method of producing tobacco sheet materia! render it tacky, arranging lengths of said treated web 

comprising preparing an aqueous film forming dispersion with said tacky surfaces in contacting engagement, and 

of cellulose glycolic acid film forming material, adding a pressing said lengths together to form a laminated to- 

rclatively small quantity of a filler material to a first bacco material web structure. 




portion of said dispersion to increase the tensile strength ^ 
of the film produced therefrom, continuously forming said 
first portion of said dispersion on a substantially imperme¬ 
able film forming surface into a thin, endless, water in¬ 
soluble web, continuously applying the remainder of said 
dispersion as an overlayer of an aqueous insoluble film 
forming dispersion over the entire surface of said first 
portion of dispersion in permanently adhering relation¬ 
ship therewith to form a composite continuous web hav¬ 
ing an exposed wet surface, coating said exposed wet sur¬ 
face with finely divided tobacco particles in excess of two 75 




-r/. me memoa 01 maung - lliaiu , ai 

comprising forming a tobacco free film forming compo- ... * 
sition of a soluble salt of carboxymethyl hydroxyethyl ( 
cellulose, casting said composition on an endless travel- y 
ing surface into a continuous web having a wet surface, ( 
applying tobacco dust upon the wet surface of said web, 
said dust being applied in excess of Ihe amount required 
to cover substantially uniformly said surface of said web, 
drying said dust loaded web, removing loose tobacco 
from said tobacco loaded web, moistening said tobacco 
loaded web to facilitate its removal from said endless 1C*. 
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traveling surface and removing said loaded web from said 
surface. 

48. The method of making tobacco sheet material com¬ 
prising forming an aqueous stable dispersion of carboxy- 
methyl hydroxy ethyl cellulose, converting said dispersion 
into a thin continuous web^ applying tobacco dust sub¬ 
stantially uniformly over the surface of said web, drying 
said dust coated web and removing substantially all loose 
tobacco dust from said tobacco coated web. - 

49, The method of making tobacco sheet material com¬ 
prising forming a tobacco free solution from a soluble 
salt of carboxymethyl cellulose, converting said solution 
into a thin continuous base web, preparing an overlayer 
from a similar film forming material, applying a thin 
coating of said overlayer over a surface of said base web 
to form a composite web structure having a wet adhesive 
surface, coating said web surface substantially uniformly 
with tobacco dust particles, drying said tobacco coated 
web and removing loose tobacco from said tobacco dust 
coated! web to fotm said tobacco sheet material. 
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l 

This invention relates to tobacco products 
adapted for smoking and more particularly to 
products comprising tobacco in comminuted form. 

This applicatibn is a continuation-in-part of 
my application Ser. No; 677,107, filed June 15, 
1946, now abandoned: 

Heretofore many proposals have been ad¬ 
vanced with the object of converting finely di¬ 
vided tobacco into sheets or other coherent masses 
suitable for utilization in the manufacture of ci¬ 
gars and other smoking products. However, none 
of these suggestions has attained commercial'rec¬ 
ognition because in every instance the tobacco 
product failed to equal the original tobacco leaf 
form as to both smoking qualities and physical 
properties. With all of the proposals with which I 
am acquainted, the conversion of comminuted to¬ 
bacco to a coherent or self-supporting body entailed 
such drastic processing of the comminuted tobac¬ 
co that the smoking qualities, e. g., easy burning 
of the tobacco and pleasant aroma of the smoke, 
were substantially impaired if not entirely de¬ 
stroyed. Furthermore, these products were char¬ 
acterized by a considerably lower tensile strength 
and flexibility than the tobacco leaves from which 
they were prepared. 

In my application Ser. No. 677,107, filed June 
15, 1946, now abandoned, I have made a detailed 
disclosure of improved tobacco products compris¬ 
ing comminuted tobacco and a relatively small 
proportion of a water-soluble acid polysaccharide 
compound functioning as a binding agent or ad¬ 
hesive to’ hold the tobacco particles together in 
coherent masses. Judged in the light of the rela¬ 
tively small quantity of binding agent which I 
employ and the mild conditions under which ad¬ 
hesion is brought about between the tobacco par¬ 
ticles so as not to detract from the smoking quali¬ 
ties of the tobacco so processed, the products of 
the invention of my copending application are re¬ 
markably coherent and self-supporting and, ac¬ 
cordingly, represent a distinct advance over the 
prior art. 

In the interests of better understanding and 
greater clarity, illustrative embodiments of my 
invention are presented hereinbelow in detail. In 
these examples, which are not to be construed in 
any restrictive sense, the proportions mentioned 
are all based on a common weight unit. 

1 Example 1 

Fifteen types and grades of leaf tobacco were 
weighed up in proportions dictated by the for¬ 
mula followed in the manufacture of a nationally 
known cigar. This weighed tobacco was passed 
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through a Raymond pulverizer operating with a 
screen of medium-size apertures* Substantially 
all of the comminuted tobacco could be screened 
through a 20-mesh sieve and approximately 50% 
6 of the material passed through a 40-mesh sieve. 
The powdered tobacco was thoroughly mixed to 
ensure good blending of the various types and 
grades. Obviously, at this point the tobacco had 
been blended with a degree of homogeneity im- 
10 possible of attainment in conventional practice 
involving unpulverized tobacco: A highly viscous 
solution (like a heavy syrup) was prepared with 
400 parts of water, 6 parts of refined sodium algi¬ 
nate and 10 parts of glycerine. One part of ben- 
15 tonite was added to 20 parts of water; when the 
bentonite suspension became homogeneous it was 
added to the foregoing aqueous alginate solution. 
The resulting composite liquid was added with 
stirring and kneading to 100 parts of the pulver- 
20 ized tobacco blend previously prepared. The pasty 
mass obtained by combining the liquid and 
the tobacco powder had a consistency like that 
of freshly prepared neat cement mortar and 
showed no tendency to exude liquid on standing. 
25 The pasty mass was placed on plate glass and 
covered with a sheet of wax paper. With the aid 
of a roller, the mass was pressed out between the 
wax paper and plate glass Into a layer about Veo 
inch thick. The wax paper was removed and the 
30 plastic layer on the plate glass was transferred to 
a drying chamber in which air at a temperature 
of 50° C. was circulated. When the moisture con¬ 
tent of the tobacco mass had been brought down 
to about 16%, the product was withdrawn from 
35 the drying chamber. The sheet of comminuted 
tobacco thus produced was self-supporting and 
fairly pliable. Conditioning of this sheet at 10° C. 
and at a relative humidity of 90%, increased its 
plasticity and flexibility considerably. The sheet 
40 was put up in the form of small rolls and, in 
other tests, in the form of Irregularly shaped 
bunches which were then encased with a fine 
wrapper of Sumatra tobacco. In the cigars thus 
produced, it is clear that the roll or bunch of 
45 sheeted tobacco made in accordance with this 
invention replaced the filler leaf tobacco and 
binder leaves conventionally used in cigar manu¬ 
facture. In blindfold smoking tests, the cigars 
of this example compared favorably. In the opln- 
50 Ion of the average smoker, with ordinary cigars 
containing the same tobaccos. Experts consid¬ 
ered the new cigars superior In that the smoke 
was of uniform quality and was freer of unde¬ 
sirable and Irritating products of dry distillation 
55 and combustion; the latter feature appears to be 
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attributable to the presence of the bentonite in 
the cigar filler. 

Example 2 

One hundred parts of . finely powdered tobacco 
(all particles passing through a 40-mesh screen) 
consisting of ground leaves of 8 types of flue- 
cured. air-cured and properly aged cigarette to¬ 
baccos were mixed with an aqueous solution of 
500 parts of water, 1 part of sodium alginate, 2 
parts of potassium pectate, 1 part of gum traga- 
canth, 8 parts of glycerine and 10 parts of diato- 
maceous earth. The thoroughly mixed paste was 
then extruded through a slit 2 inches long and 
l /*o inch wide. The extruded ribbon of tobacco 
paste was deposited on a moving band of wire 
cloth and dried while on this band by means of a 
dry air stream at 50* C. After the ribbon of 
compacted tobacco powder was dried to a mois¬ 
ture content of 19%, it is cut into shreds of the 
ordinary size used in cigarette manufacture. 
These shreds were fed into a cigarette machine. 
The cigarettes made with this material were re¬ 
markable for the mildness and aroma of their 
smoke. 

Example 3 

One hundred parts of finely ground tobacco 
consisting of a blend of 12 different types and 
crops of American and Turkish, properly cured 
and aged tobaccos were thoroughly mixed with 
250 parts of an aqueous solution of 5 parts of po¬ 
tassium alginate. 3 parts of sodium pectate, 10 
parts of glycerine, 5 parts of sorbitoll 1 part of 
ben tom ie. Ye part of iron citrate and 5 parts of 
a flavoring solution which was a blend of sev¬ 
eral natural and synthetic aroma substances. The 
sorbitol supplemented the glycerine as plasticizer. 
The paste thus formed was extruded with the 
equipment used in Example 2 and dried in an air 
stream of 40* C. After reaching a moisture con¬ 
tent of 25%, the tobacco ribbon was cut into 
pieces of the size ordinarily used for pipe tobac¬ 
co. This blended pipe tobacco had a much more 
even bum, a better fire-holding capacity and a 
better retention of flavor than a control sample 
of a conventional rough mixture of pieces of the 
same tobaccos. Furthermore, its smoking quality 
was characterized by a high degree of mildness 
and a pleasant and uniform aroma. 

The present invention is not to be confused 
with the many suggestions made in prior patents 
of which a large number Issued during the period 
of 1860 to 1900. These prior proposals generally 
treated waste tobacco In substantially the same 
way in which wood, rag, straw, bagasse, etc., are 
pulped in the manufacture of paper. Some of 
the later patents acknowledge that the tobacco 
so converted to paper had lost practically all of 
the constituents which make tobacco suitable for 
smoking, and attempted to correct this deficiency 
by impregnating the tobacco paper with a con¬ 
centrated decoction obtained by boiling a suspen¬ 
sion of tobacco in water. However, all of these 
earlier schemes failed because it was not appre¬ 
ciated that tobacco and tobacco extracts are in¬ 
herently delicate and unstable and that even 
moderate variations in such factors as tempera¬ 
ture and hydrogen-ion concentration may ad¬ 
versely affect the tobacco or tobacco extracts by 
causing decomposition, oxidation, polymerization 
or other chemical reactions of the compounds In 
tobacco. In contrast to these prior unsuccessful 
efforts, the present invention involves the mild¬ 
est conditions of treatment and avoids the pulp¬ 


ing of the tobacco in water or other processing 
liquid which would extract many soluble tobacco 
compounds and thus leave an impoverished and 
deteriorated tobacco product. 

5 Two or more acid polysaccharide compounds 
are sometimes used in compounding a tobacco 
product of this invention since certain advan¬ 
tages, e. g. f increased thickening of the aqueous 
solution, may be obtained with mixed polysac- 
10 charides. 

In spite of the improvements achieved, these 
products are not wholly satisfactory from the 
point of view of physical properties particularly 
when they are utilized in automatic machines 
15 for the production of cigars and the like. 

It is an object of this invention to Improve the 
.physical properties of products made from com¬ 
minuted tobacco without detrimentally influenc¬ 
ing the smoking characteristics of the original 
20 tobacco. 

Another object is to facilitate materially the 
manufacture of cigars from sheets or other co¬ 
herent bodies of comminuted tobacco. 

These and further objects of my invention will 
25 become apparent from the description which fol¬ 
lows. 

In accordance with this invention, tobacco 
products in the form of coherent masses of com¬ 
minuted tobacco are improved in physical prop- 
30 ertles by combining a minor proportion of glass 
fibers with the tobacco mass. I have found that 
fine fibers of glass of the order of 0.0002" in diam¬ 
eter resembling silk threads not only in appear¬ 
ance but also in softness and flexibility contribute 
35 appreciable tensile strength, flexibility and resili¬ 
ency to coherent masses of comminuted tobacco 
In which they have been incorporated. While the 
proportion of glass fibers may vary over a broad 
range, it is generally satisfactory to use from 
40 about 1 to 15% of glass fibers based on the weight 
of the tobacco. Preferably, from about 2 to 5% 
by weight of glass fibers are combined with the 
finely divided tobacco. The fibers may be ar¬ 
ranged in the coherent mass of comminuted to- 
45 bacco either as more or less individual fibers 
uniformly distributed throughout the tobacco 
mass or as a lamina of felted fibers carrying an 
adhering layer of ground tobacco on one or both 
of its faces. . 

50 When loose fibers are mixed with comminuted 
tobacco and converted Into coherent, self-sup¬ 
porting bodies by means of a suitable binding 
agent or adhesive, the glass fibers usually will 
have a length ranging from about *4 to 2 W with 
55 a major portion of the fibers measuring from 
about 1 to IW* in length. Where the glass fibers 
are used in the form of a felted mat, they may be 
considerably longer. Glass fiber mats have 

reached a high state of technical development and 
60 are commercially available. Such mats are gen¬ 
erally supplied with the fibers bonded together 
by a minor proportion of adhesive, e. g., resin or 
starch, and, for most purposes of this invention, 
it is advisable to select mats of not more 
than about 0.010" thickness, preferably of about 
0.003 to 0.006" thickness. 

For more detailed description and further clari¬ 
fication of my invention, reference is made to the 
accom panying drawing of which: 

70 Figure 1 is a plan view of one type of tobacco 
sheet prepared in accordance with the invention; 

Figure 2 Is a magnified sectional view taken 
along the line 2—2 of Figure 1; / « - ■■■; 

Figure 3 is a plan view of another form of prod- 
75 uct of this invention; and . . 
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Figure 4 is a magnified sectional view taken bacco thus produced is self-supporting and re- 
along the line 4—4 of Figure 3. markably pliable. 

In Figure 1, the numeral 10 designates a co- As an example of a product of my invention of 
herent. self-supporting sheet comprising tobacco the type shown in Figures 3 and 4, 100 parts by 
particles II and glass fibers 12 in intimate and 5 weight of finely powdered tobacco (all particles 
uniform admixture. The tobacco particles I ll passing through a 40-mesh screen) consisting of 
and glass fibers 12 are held together by a small' ground leaves of 8 types of air-cured, sweated 
proportion of a binding substance. The glass and properly aged tobaccos are mixed with an 
fibers 12 act to improve the physical properties aqueous solution of 500 parts of water, 1 part of 
of the sheet 10, the tensile strength, flexibility and 10 sodium alginate, 2 parts of potassium pectate, 1 
resiliency-beingf notably good. In effect, the part of gum tragacanth, 6 parts of glycerine 

glass fibers function in a coherent mass of com- and 5 parts of dlatomaceous earth. The 

minuted tobacco in much the same manner as thoroughly mixed paste is then applied to both 
do reinforcing steel rods in concrete masses. faces of a glass fiber mat approximately 0.005" 

Figure 2 presents an enlarged cross-section of 15 thick and weighing about 1.5 grams per square 
sheet 10 to show the random orientation and uni- foot. The quantity of tobacco paste spread on 
form distribution of glass fibers 12 throughout the glass fiber mat is controlled so that, on the 

the thickness of sheet 10. It is. therefore, clear dry basis, the glass fibers of the composite sheet 

from both Figure 1 and Figure 2 that the glass represent about 5% of the weight of the tobacco, 
fibers form a three-dimensional reinforcing net- 20 The wet tobacco sheet is brought to a moisture 
work for the adhering tobacco particles II. content of about 17% by exposure to a circulating 

In Figure 3, the numeral 13 refers to a lami- stream of dry air at a temperature of about 50° C. 

nated sheet consisting of a top layer 14 of finely After the drying operation, the sheet can be han- 

divided tobacco held together and to the under- died with ease and shows considerable flexibility 
lying layer by an adhesive, an intermediate layer 25 and resiliency. 

IS of matted glass fibers, and a bottom layer 16 of In still another example, 100 parts by weight of 

tobacco similar to top layer 14. a finely ground mixture of American and Cuban 

The enlarged sectional view of laminated sheet tobaccos and 3 parts of silky glass fibers ranging 
11 represented by Figure 4 shows schematically In length from about Y 2 to 2" are thoroughly 
that the superficial tobacco layers 14 and 16 are 30 mixed with a viscous slurry consisting of 300 
bonded not only to the faces of the glass fiber parts of water. 4 parts of potassium alginate, 3 

mat 15 but also to each other through the inter- parts of sodium pectate, 4 parts of glycerine, 2 

stices of the thin, porous mat 15. Because the parts of sorbitol and 1 part of bentonite. The 

tobacco layers 14 and 16 are anchored to and P^ste thus formed is extruded through a slit 2" 
through the intermediate layer 15 of glass fibers, 35 long and Vw" wide. The extruded ribbon of 

the three laminae function as a unitary sheet. tobacco paste is deposited on a moving band of 

As in the product depicted in Figures 1 and 2, the wire cloth and dried while on this band by means 
glass fiber mat 15 is the reinforcihg element of of a circulating dry air stream at a temperature 

sheet 13. of 45° C. After the ribbon has been conditioned 

More specifically, a product of the type shown 40 to a moisture content of approximately 14% it 
in Figures 1 and 2 is prepared as follows. Several can be subjected to mechanical operations, such 

types and grades of leaf tobacco are weighed up as winding in rolls, inasmuch as it has a fairly 

in proportions dictated by the formula followed high tensile strength and flexibility, 

in the manufacture of a nationally known cigar. A further example illustrates the production of 
This weighed tobacco is passed through a Ray- 45 a tobacco sheet which is a desirable replacement 
mond pulverizer operating with a screen of me- for the “binder leaf M conventionally used in cigar 
dium-size apertures. Substantially all of the manufacture to wrap up and hold together the 
comminuted tobacco can be screened through a loose pieces of filler tobacco in roll form. It Is 

20-mesh sieve and approximately 50% of the ma- obvious that a sheet utilized as binder leaf must 

terial passes through a 40-mesh sieve. With 100 have good tensile strength, pliability and restst- 
parts by weight of the thus pulverized and blended ance to crumbling. Such a sheet is prepared by 
tobacco there are uniformly mixed 2% parts of kneading 100 parts by weight of a finely ground 

glass fibers having an average diameter of Connecticut binder tobacco with a mixture of 300 

0.00022" and an average length of about IVss". parts of water, 5V 2 parts of sodium alginate. 4 
A highly viscous solution (like a heavy syrup) is 55 parts of glycerine and 8 parts of dlatomaceous 
prepared with 400 parts of water, 6 parts of re- earth* A stiff paste is obtained which is then 
fined sodium alginate and 5 parts of glycerine. softened by addition with continued kneading 
The viscous solution is added with stirring and of a warm solution (40* C.) consisting of 100 

kneading to the dry mixture of pulverized tobacco parts of water and 3 parts of agar-agar, the solu- 

and glass fibers previously prepared. A pasty tion having been previously prepared by dis- 
mass is obtained having a consistency similar to solving the agar-agar in water at a temperature 
that of the freshly prepared neat cement mortar of 90° C. The resulting smooth paste is spread 
and there is no evidence of liquid exuding from on both sides of a glass fiber mat approximately 
the paste. The pasty mass is placed on plate 0.008" thick. The tobacco-coated mat is moved 
glass and covered with a sheet of wax paper. 05 slowly through a drying tunnel at a temperature 

With the air of a roller, the mass is pressed out of 45° C. until the material has a residual mots- 

between the wax paper and plate glass into a ture content of about 19% by weight. The fin- 

layer about V40" thick. The wax paper is re- ished sheet carries about 25 grams of tobacco per 

moved and the plastic layer on the plate glass is square foot of glass fiber mat which weighs about 
transferred to a drying oven in which air at a 70 2.2 grams per square foot. The tensile strength 
temperature of 50° C. is circulated. When the and resiliency of this sheet are at least equal, if 
moisture content of the tobacco mass has been not superior, to those of binder leaves. It can be 
brought down to about 15%, the product is with- readily cut into pieces of exactly the right shape 
drawn from the drying chamber and is lifted from required for binder leaves so that in contrast to 
the plate glass. The sheet of comminuted to- 75 conventional cigar production with **natural M 
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leaves, only a negligible amount of tri mm ings are 
formed. Such trimmings do not necessarily rep¬ 
resent waste material since by my invention they 
may be reworked into new sheets. 

As illustrated in the immediately preceding ex¬ 
ample, I have found it advantageous to use a 
limited quantity of agar-agar, generally not more 
than about 5% by weight of the tobacco. It ap¬ 
pears that the agar-agar dispersed throughout 
the mass of comminuted tobacco as a water solu¬ 
tion forms a fibrous structure in the finished to¬ 
bacco product when the water is expelled by 
evaporation. This belief is based on the obser¬ 
vation that agar-agar improves the physical 
properties of tobacco sheets prepared from finely 
divided tobacco and a binding agent, e. g., sodium 
alginate, even in the absence of glass fibers. 
When used in a mixture which includes glass 
fibers, agar-agar supplements glass fibers in their 
function of improving the tensile strength, re¬ 
siliency, flexibility, etc., of the coherent tobacco 
product. 

When each of the products of the foregoing ex¬ 
amples is compared with a product made with 
the same formula proportions under the same 
processing conditions, except that the glass fibers 
are omitted, it ite evident that the glass fibers con¬ 
tribute materially to the tensile strength, resil¬ 
iency and flexibility of the product. Thus, while 
a given coherent sheet of comminuted tobacco 
will generally crumble when rolled up between 
the fingers, the same product with a minor pro¬ 
portion of glass fibers, say 2 to 5 % by weight of 
the tobacco, will withstand rolling up between 
the fingers substantially without evidence of 
cracking. This distinct improvement in the 
physical properties of sheets or other coherent 
forms of comminuted tobacco is of significant im¬ 
portance in permitting the utilization of these 
coherent tobacco bodies in mechanical oper¬ 
ations, such as the bunching and rolling oper¬ 
ations encountered in the current manufacture of 
cigars. 

Prom experience I have found It advisable to 
employ a plasticizer for the coherent body of 
finely divided tobacco. This accounts for the 
presence of glycerine and sorbitol in the fore- 
goihg examples of my invention. Additions of 
glycerine of the order of 2% to 15% by weight, 
based on the weight of dry tobacco used, to mix¬ 
tures of comminuted tobacco and aqueous solu¬ 
tions of acid polysaccharide compounds with or 
without bentonite exert an appreciable plasticlz- 
ingeffect. 

Furthermore, I have found It advantageous to 
add a small proportion of bentonite or other wa¬ 
ter-swelling clay to the mixture prepared for 
forming a continuous, self-supporting body of 

comminuted tobacco. Generally, additions of the 
order of 1 to 2 % by weight of bentonite, based 
on the weight of dry tobacco powder used; are rec¬ 
ommended. it appears that bentonite on swell¬ 
ing in the wet plastic mass of tobacco tends to 
form a coherent inorganic skeleton or reinforc¬ 
ing network which supplements the fine glass 
fibers in improving the physical properties of the 
final product. Moreover, the bentonite tends to 
absorb cr filter out undesirable tarry constituents 
and alkaloids or tobacco smoke as It is drawn 
through the unbumed portion of the bentonite- 
containing tobacco product. 

While any desired adhesive or binding sub¬ 
stance in liquid fore 1 may be utilized in prepar¬ 
ing the products of my Invention, I favor the use 
of the water-soluble acid polysaccharide com- 
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pounds disclosed In my application Ser. No. 
677,107, filed June 15, 1946, now abandoned. As 
used in my copending application and in this 
specification and appended claims, the term, 

5 acid polysaccharide compound, embraces algins, 
pectins and plant gums which are characterized 
by a molecular structure involving uronic acids, 
as well as polysaccharic and polysaccharinic com¬ 
pounds. The acid polysaccharide compounds 
10 may be in the form of acids, salts and esters. 
The acid polysaccharide compounds of the type 
involving uronic acids, sometimes referred to as 
polyuronides (cr. J, A, C. S. 52, 2474 (1930)), are 
often associated with pentosans and are utiliz- 
15 able in such form in this invention. The selected 
acid polysaccharide compound must be such that 
a small quantity, 1. e.. not exceeding about 5% by 
weight, added to water will form a solution hav¬ 
ing a viscosity of at least 1500 centipoises at a 
20 temperature of 25° C. Preferably, the acid poly¬ 
saccharide compound should be one that yields 
an aqueous solution of equal or greater viscosity 
when present in only about 2 % concentration. 

The quantity of viscous polysaccharide solution 
25 which is admixed with the powdered tobacco is 
limited to that which yields a plastic mass having 
a consistency approximating that of a good neat 
cement mortar. An excess of solution detectable 
by the tendency of the plastic mass to exude 
30 liquid should be avoided since any substantial 
loss of liquid reflects a loss of extractable con¬ 
stituents in the tobacco and consequent alter¬ 
ation of the original smoking qualities of the to¬ 
bacco: Usually, one part by weight of com- 
35 minuted tobacco and about two to six parts by 
weight of the aqueous polysaccharide solution 
will form a paste of the desired consistency; the 
finished tobacco product contains less than 20 % 

* by weight of the poly saccharide, and frequently 
40 less than 10%. My preferred tobacco composi¬ 
tions contain only about 6 % by weight of ad¬ 
mixed polysaccharide. 

Of the several acid polysaccharide compounds 
meeting my requirements, the algin and pectin 
4 - families are notably satisfactory. The water- 
soluble derivatives of these polysaccharides, such 
as alginic and pectlc acids and their sodium and 
potassium salts, are particularly desirable. It 
Is well to note that algin and pectin and their 
50 derivations resemble the family of gums which 
on hydrolysis give uronic acids, e. g., glucuronic 
and galacturonlc acids. 

Acid polysaccharide compounds being com¬ 
pounds made up entirely of carbon, hydrogen and 
55 oxygen atoms are well suited for incorporation 
in tobacco compositions Intended for smoking. 
It has been found that the dry distiLlation and 
the incomplete combustion of these polysaccha¬ 
rides yield substantially no substance of disagree- 
60 able or irritating properties. The complete com¬ 
bustion of acid polysaccharide compounds yields 
carbon dioxide and water vapor which are the 
products of combustion of many natural con¬ 
stituents of tobacco. This smoking compatibility 
55 of acid polysaccharide compounds and tobacco 
should be safeguarded by the exercise of care in 
selecting polysaccharides in a state of refinement. 
The refined products should be free of any ap¬ 
preciable quantities of extraneous matter con- 
70 taining compounds of nitrogen, particularly pro¬ 
teins, and compounds of sulfur, phosphorus and 
the halogens; In short, compounds giving unde¬ 
sirable products of combustion or dry distillation 
should be avoided. Where the tobacco paate Is 
75 prepared with a water solution of an acid poly- 
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saccharide compound and this paste is applied to polysaccharide compound sufficient to form a co- 

a mat of glass fibers, it is advantageous to have hesive paste but Insufficient to permit exudation 

the glass fibers bonded together with the same of said viscous solution from said paste, said vis- 

acid polysaccharide compound used in the to- cous solution containing not more than about 5% 

bacco paste. ft by weight of said polysaccharide and having a 

In the interests of producing coherent masses viscosity of not less than 1500 centipoises at a 

of comminuted tobacco having good porosity to temperature of 25° C., coating a thin mat of 

facilitate smoking, it is advisable to include di- fine glass fibers with said paste, drying said 

atomaceous earth in the tobacco composition: coated mat, and using said dried, coated mat 

Additions of diatomaceous earth of 10 to 25% of 10 as binder leaf in the manufacture of cigars, 
the weight of the powdered tobacco result in 2. The process of claim 1 wherein the acid 
products of relatively high porosity and low den- polysaccharide compound is a member of the 

sity. With some tobaccos, this favors combustion family of algin compounds, 

and high aroma content in the smoke. 3. A tobacco product in physically continuous 

The tobacco products prepared in accordance 15 and coherent form characterized by flexibility, 
with this invention may also include other valu- and adaptability for smoking, which comprises a 

able additives, such as minute quantities of com- predominant proportion of dry-ground tobacco, 

bustion catalysts, e. g., finely dispersed oxides a minor proportion, not exceeding 20% by weight 

of iron and copper, organic substances tb Impart of said tobacco, of a water-soluble acid polysac- 

desired flavors to the smoke of the resulting to- 20 charide compound having the property of form- 
bacco product, and wetting agents which facili- lng an aqueous solution with a viscosity of at 

tate the attainment of intimate contact and co- least 1500 centipoises at a temperature of 25* C. 

hesion between the tobacco particles, glass fibers, when not more than 5% by weight of said acid 

additives, and the binding agent. polysaccharide is dissolved in water, and a minor 

The term, glass, is used in this specification 25 Proportion, lesser than said minor proportion of 
and the appended claims in its broadest sense. acid polysaccharide and not exceeding 5% by 

Glass is commonly defined as an amorphous sub- weight of said tobacco, of fine flexible glass fibers, 

stance, usually transparent or translucent and said acid polysaccharide and said glass fibers 

ordinarily comprising chiefly a mixture of sill- holding the particles of said tobacco together in 

cates, but in some cases, of borates, phosphates, 30 said physically continuous and coherent form, 
etc. Glass is also identified as a super-cooled 4. A tobacco product in physically continuous 
liquid. It is well to note at this point that the and coherent form characterized by flexibility 

fine fibers of glass which I employ to reinforce and adaptability for smoking, which comprises a 

coherent bodies of comminuted tobacco are, predominant proportion of dry-ground tobacco, 

contrary to popular belief, completely harmless. 35 a minor proportion, not exceeding 20% by weight 
The glass fibers are so soft and pliable that even of said tobacco, of a water-soluble algin com- 

when the end of a cigar containing them is pound having the property of forming an aque- 

chewed; their presence is not felt by the lips or ous solution with a viscosity of at least 1500 centi- 

tongue. When a tobacco product containing poises at a temperature of 25° C. when not more 

glass fibers i£ burned, the fine fibers are softened 40 than 5% by weight of said algin compound is 
and disintegrated within the glowing zone so dissolved in water, and a minor proportion, lesser 

that the glass residue 1s not sensibly different than said minor proportion of algin compound 

from the rest of the tobacco ash. Obviously, and not exceeding 5% by weight of said tobacco, 

during the combustion of the tobacco, the glass of fine flexible glass fibers, said algin compound 

fibers do not give off any products which con- and said glass fibers holding the particles of said 

taminateor adulterate the smoke. tobacco together in said physically continuous 

Hereinabove it has been emphasized that glass and coherent form, 
fibers increase the resiliency of coherent bodies 5. A tobacco product in physically continuous 
of comminuted tobacco. In the manufacture and coherent form characterized by flexibility and 

of cigars and the like, this effect is important adaptability for smoking, which comprises a pre- 

not only because the finished product has the dominant proportion of dry-ground tobacco a 

pleasing and natural resilient feel of cigars made minor proportion, not exceeding 10% by weight 

of leaf tobacco (not comminuted) but also be- of said tobacco, of a water-soluble alkali metal 

cause resiliency prevents or minimizes packing alginate having the property of forming an aque- 

of the tobacco within the cigar. Consolidation M ous solution with a viscosity of at least 1500 centi- 
of the tobacco in cigars or other smoking prod- poises at a temperature of 25° C. when not more 

ucts is undesirable since the voids are reduced than 2% by weight of said alignate is dissolved 

and a low content of voids in such products in- in water, and a minor proportion, lesser than 

terferes with the easy drawing of smoke there- said minor proportion of alginate and not ex- 

through. It is clear that the products of this w ceeding 5% by weight of said tobacco, of fine 
invention may be utilized in place of filler, binder flexible glass fibers, said alginate and said glass 

or wrapper tobacco leaves commonly used in the fibers holding the particles of said tobacco to- 

production of cigars. gether In said physically continuous and coherent 

Those skilled in the art will visualize many form. 


other modifications and variations of the inven- eft •• A thin tobacco sheet characterized by flex- 
tlon set forth hereinabove without departing lbility and adaptability for smoking, which com- 
from its spirit and scope. Accordingly, the prises a predominant proportion of dry-ground 

claims should not be interpreted in any restrictive tobacco, a minor proportion, not exceeding 20% 

sense other than that imposed by the limitations by weight of said tobacco, of a water-soluble algin 
recited within the claims. 70 compound having the property of forming an 

What I claim is: aqueous solution with a viscosity of at least 1500 


1. In the manufacture of cigars, the improve- centipoises at a temperature of 25° C. when not 

ment which comprises dry-grihding tobacco, more than 2% by weight of said algin compound v ' 

forming a paste of said dry-ground tobacco with la dissolved in water, and a minor proportion* * '1 * 

a quantity of viscous aqueous solution of an acid 75 lesser than said minor proportion of algin con*- , 

^ , -V- - ' 

.V • 

* .industrydocu 
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pound and not exceeding 5% by weight of said 
tobacco, of fine flexible glass fibers, said algin 
compound and said glass fibers holding the par¬ 
ticles of said tobacco together in the form of 
said thin tobacco sheet. 

7. A thin tobacco sheet characterized by flexi¬ 
bility and adaptability for smoking, which com¬ 
prises a predominant proportion of dry-ground 
tobacco, a minor proportion, not exceeding 20 % 


12. The process of claim 11 wherein the acid 
polysaccharide compound is an alkali metal 
alginate. 

13. A tobacco product in physically continuous 
and coherent form characterized by flexibility 
and adaptability for smoking, which comprises 
a predominant proportion of dry-ground tobacco, 
a minor proportion, not exceeding 20 % by weight 
of said tobacco, of a water-soluble binding agent 


by weight of said tobacco, of a water-soluble jq innocuous to the smoking qualities of said tobacco 
algin compound having the property of forming and having the property of forming an aqueous 

an aqueous solution with a viscosity of at least solution with a viscosity of at least 1500 centi- 

1500 centipoises at a temperature of 25* C. when poises at a temperature of 25° C. when not more 

not more than 5% by weight of said algin com- than 5% by weight of said binding agent is dis- 


pound is dissolved in water, and a minor propor- 15 so l V ed in water, and a mihor proportion, lesser 
tion. lesser than said minor proportion of algin than said minor proportion of binding agent and 
compound and not exceeding 5% by weight of not exceeding 5% by weight of said tobacco of 

said tobacco, of fine flexible glass fibers in matted fine flexible glass fibers, said binding agent and 

form, the particles of said tobacco being bonded said glass fibers holding the particles of said to¬ 
by said algin compound to said matted glass 20 bacco together in said physically continuous and 
fibers and thus forming said thin tobacco sheet. coherent form^ 

8 A thin tobacco sheet characterized by flex- 14 . The tobacco product of claim 13 wherein 
ibility and adaptability for smoking, which com- said glass fibers are in matted form 
prises a predominant proportion of dry-ground 15 . A tobacco product suited for smoking, which 
tobacco, a minor proportion, not exceeding 20 %. 25 comprises a predominant proportion of dry- 
by weight °f tobacco, of a water-soluble sodi- ground tobacco and a minor proportion, not more 
urn alginate having the property of forming an than 20 % by weight of said tobacco, of a water- 
aqueous solution with a viscosity of at least 1500 soluble acid polysaccharide compound having the 

centipoLses at a temperature of 25° C. when not property of forming an aqueous solution with a 

more than 2% by weight of said sodium alginate 30 viscosity of at least 1500 centipoises at 25* C. 
is dissolved in water, and a minor proportion, when not more than about 5 % by weight of said 

le .^ er , than . ***& mln °y P c°^°u tl0n ,°L sodlu ™ polysaccharide is dissolved In water, said poly¬ 
alginate and not exceeding 5% by weight of said saccharide functioning to hold said dry-ground 

tobacco, of fine flexible glass fibers In matted tobacco as a coherent mass, 

form, the particles of said tobacco being bonded w 16. A tobacco product suited for smoking 


by said sodium alginate to said matted glass 
fibers and thus forming said thin tobacco sheet. 

9. In the manufacture of smoking products, 
the Improvement which comprises dry-grinding 


16. A tobacco product suited for smoking, 
which comprises a predominant proportion of 
dry-ground tobacco and a minor proportion, not 
more than 10 % by weight of said tobacco, of a 
water-soluble acid polysaccharide compound 


tobacco, forming a paste of said dry-ground to- 40 having the property of forming an aqueous solu- 
bacco with a quantity of viscous aqueous solution tton with a viscosity of at least 1500 centipoises at 

of an acid polysaccharide compound sufficient to 25° C. when not more than about 2% by weight 

form a cohesive paste but Insufficient to permit 0 f said polysaccharide Is dissolved In water, said 

eX Ji d ^ l0D °* sa ! d : 1SC0US so ut on from paste, polysaccharide functioning to hold said dry- 

*f*d solutl ° n containing not more than _ ground tobacco as a coherent mass, 

about 5% by weight of said polysaccharide and <=> 17. m the manufacture of cigars, the im- 

having a viscosity of not lew than 1500 centl- provement which comprises dry-grtadlng to- 

Pof 5 temperature of 25 C.. combining said bacco, mixing said dry-ground tobacco with a 

paste with a minor proportion of fine flexible quantity of an aqueous solution of an acld poly- 

glass fibers said minor proportion not exceeding saccharide compound sufficient to form a co- 


5% by weifeht of said tobacco, pressing and dry- 50 heslve 

in? caiH rmt^ftntolnlrwy tVio nloeo flKaro lnt/% n ...... _ uunnuu 


ing said paste containing the glass fibers into a 
desired, coherent form, and utilizing said coher¬ 
ent form of tobacco in the manufacture of smok¬ 
ing products. 


of said solution from said paste, said solution 
containing not more than about 5% by weight 
of said polysaccharide and having a viscosity of 
not less than 1500 centipoises at a temperature 


bacco with a quantity of viscous aqueous solution 
of an acid polysaccharide compound sufficient to 
form a cohesive paste but insufficient to permit 
exudation of said viscous solution from said paste. 


of cIa i m , 9 where t«*• “« 03 of 25=0.:;^ sars*; 

compound J 13 a member OI 1116 desired, coherent form, and utilizing said coher- 
family of algin compounds. • ent form of tobacco In the manufacture of cigars 

t*l ma f Uf K? t T 3 01 »• The process of adapting and blendtoga 

the improvement which comprises dry-grinding plurality of tobaccos for use In smoking products 

S^ C with^fnH t PaS ^ 0f “Id d*y-S*>und to- 60 Which comprises dry-grinding said tobac^nSf: 
o^»n °,l VlSC0US aqu J eou i“ lu ^° n hig said dry-ground tobaccos with a quantity or 

?f. a S ! saccharide compound sufficient to an aqueous solution of an acid polysaccharide 

but , lr “ u ® clent * t *™ 11 compound sufficient to form a coh^lver^te but 
exudation of saldviscous solution from said paste. Insufficient to permit exudation of said solution 

f^ut^^elvh? n0t “% e 5 from “Id P^te. said solution 

rr rasTyyss-rsrasa: ssssrsa: 

S« S bJ«kht*l> < f SS 0 J.r Mrt ‘ 0n f*“ e !ST* • lorm “•WM tor ust In rmollng product,. * 
5% by weight of said tobacco, pressing and dry- 19 . The improved nroeesa of converting 

d^d d ^he?ent D to ^ In8 flbC " ** * , bacco tato a Physically continuous and coherent 

xMa ?°f Sald . c0h T form ad aPted for smoking, which comprises dry- < 
ent form of tobacco in the manufacture of smok- grindlhg tobacco, mixing the dry-ground to- . 

ing products. . ; . v» .‘, v ^75 bacco and a viscous aqueous solution of a binding 

■ ‘ , ... ... -v, 

,. w. . , -• : *y ; * jr r^’v 1 ..y 

. V .• :'■! -.:yj; .. - . :.v' V .-* : 


desired, coherent form, and utilizing said coher¬ 
ent form of tobacco in the manufacture of smok¬ 
ing products. . ; 
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agent innocuous to the smoking qualities of said 
tobacco in proportions to form a cohesive paste 
substantially free of exudation of said viscous 
aqueous solution* said viscous aqueous solution 
containing not more than about 5% by weight of 
said binding agent and having a viscosity of not 
less than 1500 centipoises at a temperature of 
25° C., and shaping and drying said paste into 
a desired, physically continuous and coherent 
form adapted for smoking. 

20 : The improved process of claim 19 wherein 
the binding agent is an alkali metal alginate. 

21. The improved process of converting to¬ 
bacco into a thin sheet adapted for the manufac¬ 
ture of cigars, which comprises dry-grinding to¬ 
bacco, mixing the dry-ground tobacco and a vis¬ 
cous aqueous solution of sodium algihate in pro¬ 
portions to form a cohesive paste substantially 
free of exudation of said viscous aqueous solu^ 
tion. said viscous aqueous solution containing not 
more than about 2% by weight of said alginate 
and having a viscosity of not less than 1500 cen¬ 
tipoises at a temperature of 25° C. t and forming 
and drying said paste into a thin sheet adapted 
for the manufacture of cigars. 

22. A tobacco product suited for smoking, 
which comprises a predominant proportion of 
dry-ground tobacco and minor additions of not 
more than about 10% by weight of an alkali metal 
alginate having the property of forming an 
aqueous solution with a viscosity of at least 1500 
centipoises at a temperature of 25° C. when not 
more than about 2% by weight of sa-ld alginate 
Is dissolved in water, and about 2% to 15% by 
weight of glycerine, all said additions being based 
on the weight of said tobacco and being homo¬ 
geneously mixed therewith to hold said dry- 
ground tobacco as a coherent, self-supporting 
mass. 

23. A tobacco product suited for smoking, 
which comprises a predominant proportion of 
dry-ground tobacco and a minor proportion, not 
more than 20% by weight of said tobacco, of a 
water-soluble acid polysaccharide compound 
having the property of forming an aqueous solu- . 
tion with a viscosity of at least 1500 centipoises 

at a temperature of 25° C. when not more than 
about 2% by weight of said polysaccharide Is dis* 
solved in water, said polysaccharide functioning 
to hold said dry-ground tobacco as a coherent 5n 
mass. 

24. The tobacco product of claim 23 wherein 
the water-soluble acid polysaccharide compound 
is an alkali metal alginate. 

25. The tobacco product of claim 24 wherein 
there has been incorporated about 2% to 15% 
by weight of glycerine, based on the weight of . 
the tobacco, 


14 

26. The improved process of converting to¬ 
bacco into a physically continuous and coherent 
form adapted for smoking, which comprises dry¬ 
grinding tobacco, mixing the dry-ground tobac- 

5 co and a viscous aqueous solution of a binding 
agent innocuous to the smoking qualities of said 
tobacco ih proportions to form a cohesive paste 
substantially free of exudation of said viscous 
aqueous solution, said viscous aqueous solution 

10 containing not more than 2% by weight of said 
binding agent and having a viscosity of not less 
than 1500 centipoises at a temperature of 25° C., 
and shaping and drying said paste into a desited. 
physically continuous and coherent form adapted 

15 for smoking. 

27. The improved process of claim 26 where¬ 
in the binding agent Is an alkali metal 1 alginate. 

28. The improved process of claim 26 wherein 
glycerine, in an amount corresponding to about 

2 o 2% to 15% of the weight of the dry-ground 
tobacco, is admixed with said viscous aqueous 
solution. 

29. The tobacco product of claim 15 wherein 
there has been incorporated about 2% to 15% 

25 by weight of glycerine, based on the weight of 
the dry-ground tobacco. 

WALTER G. FRANKENBURG. 
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dispersion 



form an( J therefore cou 
in used directly. For ex a 


mm 


S^io used directly. For e 
/#>-- glycolic acid cannot 



S ^^^5 ^^f.?^JiVamrnonia.".^-.the : form oQaJ^nighly hydrated , 
J S' The present invention constitutes a solu- ^gelatinous flock, which^ can^ ^^substantially 
^>tion ' of this problem because it makes ''' freed of excess precipitating "'acid 

l ^ e formation of a water dispersion ’..by-product without appreciably altering 


• sH^’ t ^/* : H^P° ss ^^ c - l ^ e formation of a water dispersion ..by-product without 'appreciably altering. 

; v-XXW ; of cellulose glycolic acid or of carboxy-'ihydrated gelatinous character! We 

- "-^methyl hydroxy ethyl cellulose which has r 'found that the resultant hydrated gelatinous^^^^^^g^^| 

; . .j>--, a: ■---- 1 -ss.r ; x. >20 substantially all of 


of the desirable character-^ cellulose glycolic acid flock !cah~ 

rties of a solution of a 'homogenized ordispersed with.*CTrlwithou t 

;eIluIose glycolic acid for 'additional water or additives to forni'antirii^^^y^ 


[ ^^^Vyjistics and properties 

' Y~cnliih!^ Q.lr nf iv*lln! 


iw 


accordance with the invention, when used in be formed, as desired, into colorless, traps- 
;’. ; tteating' paper, paperboard, textile yarns and parent, self-supporting, continous sheets and 
\'W^\ X tcxt Ae products, and in the formation of webs and used as coatings, sizings, and ad- 

films, webs and strips, results in final prod- hesives. which after drying, are completely ' 


S§? 


V' Vj 

:-T v 


X/M ucts in Which the coatings and sizings are water insoluble, are no longe 

y *?- 1 : insoluble, as are the films, webs, sheets and. being rehvdrated or swelled to 'anv*'a D Dree i- : 


<^V«v s J v ‘’■■•'■ ■;/ ; . 


XX ; salt of cellulose glycolic acid in to insoluble ^According to ouri invention, any 
■ -] 35 cellulose glycolic acid in a separate opera- _ salt of cellulose glycolic!acidcan 
iy tioni after impregnation of the textile or ployed for precipitating the gelatinous 
' iirt; v^formation of a film, and therefore simplifies* 'lose glycolic acid. For example, the 
W/..expedites and makes less expensive the pro-Xmetal salts, such as the sodium, potassium, 
duct ion of the desired final products,' and and lithium salts, and the a m m 6 n i u m^'sa It 
X 40 m some cases, makes it possible to produce n form aqueous solutions suitable.for .thisjpo -^105 
^•^products which it. is not possible to make ^e^XltjsTpreferred to juse the"s<>dfiu'rn 


P rovi <fc a novel method foW!forming :in^several degrees of glycoIic^aacTsubstitUp^^^^p 
t v^®^X:^?^5‘ a q uco us dispersions of cellulose glycolic acid ^ lion 7pef. an hydroglucose IQ'. :<i 

| carboxymethyl: hydroxyethyl celluoseXt^s? tr P n S' Vcids^.^such'Ws^'chlorp^aceuc’ 

is a further object of the invention to ^hydrochloric acid or sulfuric 



W* 60 'ings, sizings and adhesives. glycolate salt solution through aiTon-3^ ^ 

if ! vcnti °n consists in the novel method^fice^jfpr^examplc 1 / 16 " or. 1 / 4 "jn diameter^^^^ 
forming a stable aqueous dispersion of ^J^to an acid bath. With this i^hnique^the^^^^^j 
. ^ cc,Iulosc glycolic acid by the acidification ^cellulose glycolic acid is obtained 

aqueous solution of a soluble salt of ^of _jinsoluble, gelatinous,^^ j^nUnuouC^ 

6 $ cellulose glycolic acid to) precipitate insol-^^hcUi-1 ike rods or ropes ' which^ 



si*. 






■ ~?Szy- : ££y •v^V' :: -V ’",■• \ Vf ' .\4-.' - . w ’;yaml y*-v. ;^v^ ,J5 ^t^Or> 

* ^r } -\^c\\ adapted to purification from excess acid salts $u 
•' J ‘ salt by-product. ; sulfate. 


|vF:;^> 4 ^ Time of. acidification or contact with the~ cashed 
‘ “ ' v ' ‘ *' 1 is not critical as long as the . rods arc permitted 

four hours 
loid mill, a higher 


•* ^I ac *^ bath is not critical as long as the rod 
. acid has had sufficient lime to diffuse e.g. 

I ^7^^v?,‘^^;^S:^thoroughIy and uniformly through viscous loid 


late sail solution.? . yvun rous irum iaigei 
^diameter orifices* ^such as 1/4", requiring 

accomplish 'stabilizer for dispersionsV "and^a^viscpslly^ 
as long as "modifier in paints, pigments ; ^prjnksr^r*H^ 80 ^ 
depending, can be converted into films and sheets-^If., v 
t s ^?klv ** "*' f 'V } V >'X:<uuv-muaijr'.,. upv;ji tuiiu mi uuuu of glycolate the dispersion is to be converted into'sheets^' 

\ solutiom.’ concentration of acid and tern- this can be done by any suitable well kriownj**^ 

.perature. -;v °f film forming machine* ;such as: 

v 20 Purification of the gelatinous cellulose casting roller, to the surface of which. thej35 \-j 

\glycolic acid flock of excess precipitating dispersion is applied/ or by spraying 

I ^-.acid and salt by-product, for example* the surface of an endless belt, followed ’by 

. Vk^iv* V sodium sulfate or sodium chloride, can be drying and *- : - L 

^.Vy accomplished by several .well-known r of wet 

v 4 25 methods. For example* the gelatinous in- dry . self-supporting 






■ v?. ■, 




soluble cellulose glycolic acid flock may be then be removed from the belt by a doctor ^^5 
-V • freed! from an excess of impurities by ditfu- knife and reeled or cut into sheets. \;The 
sion washing in a continuous stream of resulting sheet or film is transparent! flexible," 

" vv - f^'Tv.i f<*r, that water insoluble* and cannot be redispersed 

the form in water. [£ 0 , 

.diameter /k; While the strength of films* coatings anil ^^i^; 
7>, J: - can be substantially, purified of much of the sizings* formed from "the dispersion^ 

• > excess sulfuric acid and sodium sulfate by-*y,cribed. is good* if'is preferred to add^ a small 
^ ^VC' . product by diffusion! washing in twenty' -quantity of an inerr and tasteless’filler to the 

v 35 minutes. In the case of spaghetti-like ^ rods ; dispersion before its use inproducing ' the joffylj* 
14 " in diameter, the time is'longer.- good final desired product.. Material such .as* 

•' results being obtained in approximately two.^kadtim Bentonite, and Fuller’s Earth* have ‘ 



i • /?- v-v.'water. We huve found, for example. 

| ‘ r 4ll^‘S0 gdatinocis cellulose glycolic acid in the 

|°f a spaghettidike rod of l,' 16 ", t diai 




f ; ^**:; ^vreasmg tr 
: very small amounis 
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V..-• ;;, ycigarettc. Dispersions.' containing between ^\vas added to 100 grams of .the fin^is**I 

: r2^vj‘;.r‘K v -‘ *'£#<£?';:•' 1.5 and 2.5 ‘ J'cellfilose elvcolie acid have" persioh after colloid milling^anid ihc niixturc '^^^jj 

^.. : i; ^proven satisfactory for this purpose,"'a!- >; ■ - - * 1 . : ~ r *■ ;u r ~~ n —^ ^ 1,r *~' TV ‘^ ’ r ■ 

15 thocigth' this range ’may be varied to. suit /fo 
, conditions of use: ' v-y> ■?•••: v "’•' 

The. following examples will serve to 
lust rate our invention in further detail: — ce 


■ t S- ~ 
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: : JM?*! ^£^.5*d:?s ;•;:•*•..;•'•• 


; ‘-v #.; 


_. _ _ __ 

'■ traded in the form of a continuous spaghetti- allowed to stand for 4 hours^The resultant i 

2 S like rod approximately 1 • 16 " diameter into insoluble gelatinous cellulose “glycolic acid 90 !y 

a bath of 4 liters of 22 \. sulfuric acid and: in the form of spaghetti-like ‘•noodles'* 

allowed to stand for 20 minutes, during washed, as in Example I , ' 'for ..three’ Hours; • 

which time the acid penetrated the sodium: The substantially pure cellulose glycolic acid. 





8,e|fi^Sj«-, : - , t 'i^r i fvfei5 ''Ci' •e"':-':S®“^',;' : J'S ^-■£■ ^'- 

&v :- ■•;if, ; - i:.r»i'*'- V " •”..' V? 4 - :*-\->Y*2<'‘ ’ -■ •• '• ^‘ v - v '‘ r ’ WMSitir'/^^'J- • ■'•-' ^.;?:•-':Vfl^ ^Rn 


'^v 


cellulose gljeolW vailor k>Iubles*it of 


to the ratio of glycolic acid lubsiuuuon per 
such unit and the ratio of ethylene glycol .••car boxy me thy I' ‘ hydrox) : ethyf:;icllulo«e 

r an hydro glucose precipitate gelatinous, cellulose glycolic acid ’!fk% 

ons of both these or ;carbox>methyl hydrox/elby! .cellulose^^^^ffi^r • 
flock therefrom’ vruratinp caul flnrk from 


’<\p half ether substitution per 
: unit or various comoir.jtic 
ratios. In general, the tec I 


techniques'described 

.%.-rvn v ■■»■■; ■:■*.<■^hereinabove for forming aqueous dispersions 

,: M*£ w^>V/.of cellulose glycolic acid are followed in 

making aqueous insoluble dispersions of 
';> carboxs meth) 1 hydroKyethyl ceilulosc. which 
IU is a materia! has mg substantially the same 


taa.,. 


flsKk therefrom, separating said flock from 
saul acidified solution, washing said flock^ 
and dispersing (as hereinbefore described) 

Sa i J floe k I n icr to formwTd cl ispcrsions^W^lMl^ 
"rj?. Method as claimed in Claim 1 in which 




the same manner .In which an aqueous viscous "solution of 
dispersions of cellulose sodium cellulose glycolatcor the sodiurrf salt^^ 
as follows : ->v;^.pf carboxymethyl hydroxyethyl ‘cellulose is7U 
extruded into an acid bath to produce rib-^£$j 

■•■> mr ' ~S lU. J_ . I_ _ '*_» »' j- tl t ■ ' ' ”• ‘ 


Example 

and one*tcnth grams of the dry bons or rods of sodium cellulose glycolite % ; 
salt of carboxymethyl hydroxyethyl or the sodium salt of carboxymethyl hy-'^jisL 
cellulbse were dissolved in sufficient water drox>ethyl cellulose, said ribbons or rods 
to form a thick paste. The paste was ex* being converted by said acid into gelatinous 75 
truded through a 1/16 inch diameter orifice ribbons or rods of cellulose glycolic add, of- 
25 into 20%, sulfuric acid solution and permit- carboxy methyl hydroxyethyl cellulose, which " 
ted to stand in the acid for two hours 
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c:Jing claims in which a small amount of a 
for 20 filler is added to the so produced dispersion.;- 
.were then 6. Method as claimed in Claim 5 in which ' 1 
.. dispersed into a stable aqueous dispersion (he filler is kaolim 

by processing In a Waring Blender, and the pj. Method as "claimed tiTany/of the^pre^RV^^ 
L'. dispersion was cast into a wet web on a ceding claims in which a small quantity of *‘ s3S,tSet 

'v J*-** plate. The .web was dried and the c ’— - • ' ■• • • > . 

; " stripped from the 

'•/' soluble in water. 

..• ••.We are aware of the Tobacco Act. 1842 of cellulose glycolic acid or carboxymcthyVsio^® 

"\-V; (5 and 6 Viet. Cap 93) and make no claim hydroxyethyl cellulose substantially ai des ' 

■V; 4ti to the use of this invention in contravention bribed with reference to the examples/"'^..* 

"" .'.i- , of any provisions of that Act.'/"We do. how- r ^|9. Webs, and films from^dispereibqs^^. 

.'. . ever, expressly make claim to any use of /cellulose glycolic acid or^carboxvinethyr^ 
the invention which may now be in Contra-^hydroxyethyl cellulose obtained ’ in aword-"^^ 

' vent ion of the said Act and which may here-'j^'ancc with the preceding claims^wli'icirire’^ 

4.3 inafier become legali as a result of modifica-_madeby casting the dispersions'into T'coii^ 
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industrial and engineering chemistry 
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^lilh' condition*. The colorvj complex seen.* more stable 
ifctA the a-T. , and it is diffirult to reverse the reaotion, once 

la litMyi/i.i All _a. * a r . 


, coiori '<fi complex is formed. 


irn —: „.VT' - » . - water samples containing 

So*J 1NT must be examined for TNT in both forms.. J- 
r\T solution* in Up waters of low alkalinity or polluted waters 
remain unndorol for 100 days and longer in the dark at 
■0* C. f r T 8olul,0 , ns in di>ullt-d water can be exposed to 
*»foht for long periods with the formation of only a trace of 
dored complex and without other decomposition. With rela- 
,,rrir P<nv ot polluted surface waters, from 40 to 55% 0 f o-TNT 
4 roe verted to the colored form in 80 days at ordinary tempera- 
larcs m intermittent sunlight. The percentage of colored TNT 
j (3f0 yxj can be lnrreAsed to 90/^ or more in one day or lev* hv 
«*■ thc alkaJme con>tituents of the water and/or the 
^nmiture. ^ */ utx 

IV conversion of o-TNT to the colored form is'conridered 
^ principal reaction during prolonged storage of TNT aolu- 
ijoca. during this conversion, however, there is a slow reduction ‘ 
i U>u! TNT which depends to a large extent upon r&rlxmate " 
ajocefitrmtmn or pH and light conditions. In the surface and 
^uted water samples tented, 66 to 76% of the original TNT 
in one form or the other after 80 days in intermittent *’ 
-flight. In water containing 300 to 1000 p.p.m, of normal 


, to depend upon thus suspended organic matter in the aewag«L 
. /The rate of anaerobic digestion of sewage solids is decreased 
^. considerably by the TNT absorbed. It was more difficult, to 
* tremove colored TNT from solution during primary treatment 
t ‘ Sewage than o-TNT. ^^^ 


"g/.-Even with concentrations of cr-TNT as low as 30 p.p.m. m 
* / sewage, activated sludge treatment requires aeration penoda 
; up to 24 hours for 90% removal of both TNT and B.O.D. ‘ 


" up to 24 hours for 90% removal of both TNT and H.U.U. “ 
.’/'Although cotoredi TNT did' not inhibit the process m much aa 
.alpha, it was not removed so readily. 'v 

r . Filtration experiments indicated that a black garden soil 
/' best for removing TNT. Such soils might be expected to remove-^ 
a total amount of TNT up to about 0.1% of their weight. Col* 

\ ored TNT is removed more effectively by al! soil* than ®“TaT,^^ 
//Alkalinizing the waste slightly with soda ash to convert 
/TNT to the colored form is advantageous for soil percolation 
; \As the absorption capacity of the soil becomes exhausted, fr^h 
.water removes some of the absorbed TNT. 

■ / N Do*ing and mixing activated carbon into the waste were more J^ g 
\ effective in removing TNT than filtration through carbon. 

TNT was removed from solution more readily than the colored 
derivative. A satisfactory chemical treatment of TNT wastes 
from shell-loading plants would involve holding the TNT in the 


r o * tier t Vl; uufiiiai , irom sneu-jojujuig pmnic »umu iiivuivc uuuuu^ me .<vie4" 

^jhonate. 53 to oo % of the TNT remained (largely i n the .//alpha form, followed by treatment with activated carbon to^ro-'^j 
rtJored 1 form)! after 3o days in intermittent sunliglit. Tfiis do- ; move it from solution! Such a procedure is considered practical % 
^nprisition reaction is considered too slow for practical applies- .// for the volumes of waste discharged from shelbloading plants. 

Conrent rations of o-TNT above 1.0 p.p.m. have, a retarding -:i.T UTERATX'RE CITED 

Jed nn the biochemical oxidaUon of sewage. There is littU * /TV™ 1 ^ 

vjDehemical removal of TNT a^the result of biochemical oxida- (1) Ruchhoft, C. C.. Sewage Work* J. t 13. 669 (i941) J 
qoo in dilute sewage: Colored TNT was equally as inhibilivc ^-(2) Ruchhoft, C. C.. and Meckler. W. G.. Ind. Eno. Cbm, Anal.’ 
u a-T ST to. normal biochemical oxidation of organic matter {Ed., 17, 430:0945). • 

jyfvng the carbonaceous stage. The study of colored TNT “ (3) Schott. Stuart, Ruchhoft. C. C.. and Megregian. Stopheh. 

rtaie^ indicaUHl that no reduction of the color can be expected Exo. Cttwt., 35, 1122 (1943). 

bf natural biochemical purification, in streams. :>./^> ‘ 

'Raw domestic sewage at pH values of 7.2 to 7.8 removed con- p»i.e«tko a.’p*n of the 8ymp«ium on Industrial Wuu*' bdPof« thV 

^trauons Of a- I M i up to about 35 p p m. from solution in a DWUion of Water, B*W W . and SAniUUon Chenmtry at the loath Meeting .' 
24 -hour contact period. The quantity of TNT removed seems /tf the Amskicam Cbiuicml Society in New York, N. Y-, 


CARBOXYMETHYLCELLULOSE 

'rnmrn mmMmus^ma imwam^m 


• c. B. HO LI 




der's use in conjunction 

4 introduced commercially, carbox>Tneth> IcellUlose, is tidingstudy of the references 

acceptance in industry. It is the reaction product of ^tf^ gince it was first developed by Jansen in (^ennan^toi^^d^^ 
BDOOchloroacetic acid on alkali cellulose, and is generally sup- 'end of JWorld War I, carboxymetlhyIt^U 

P^ed to the trade as the sodium salt which is a white, granular,’ ’ \ 7 ^gested 'as a substitute for such producta as gela 
odortottH, and^tastelens ^powder. This salt is readily soluble or/"^arabic, agar-agar, caiTagheen' mo«B,'’"tragacan.th, f cfcMry^giifnj^v^ 
j^pen>iblein water or alkaline solutions to form highly viscous* wheat gluten, 'and locust bean^gum ( 33 t ~ 40 )/ TThe^ongihal / 

L.il..na tl^ofn) fnr t8i>»r ♦ tl i tf> n i r\ tT nmman^mn_J ‘ :r ‘ Ti.rn» A n‘n>^2>u>o 1.1_r_1^. ' J /Sl 


form tough nuns, g; v:;* ^>; <v ^,?:^^^%jCarboxyTnethyIceIluloee is usually used in the form/of*. ita r ' 

The sodium salt of carboxymethylcellulose is known in the ‘ ^''sodium salt (cellulose gum) which, so far/is^moat 
lrt de by several different names including cellulose gum, sodium ; ^industrial derivative^ (5). Low-sulwtituted tyiie^. ^aoluble. 
jdiuloee glycolate, Carboxymethooel, Collocel, and CMC. The -^alkali but hot in water ( 20 t 50) t are known. A^highly substituted 
int two are used as general trade designations; the last three /'form (70), insolubhr in/alkali or water but soluble in’organic 
vt trade names for specific types sold by individual producers. ^' > r aolvents, has^also been produced. ' The potaasiunr ialt^reeembleii^^^Eg 
A reasonably complete summary of published literature (both // the sodium salt in many of its properties and pVea^giinilar^^^^S 
patents and technical articlee) on carbox>methylcelluloee and its //solution in water. The ammonium salt also iaVwater v soluble^ > v^5f^' 
ijrivstives is assembled here. No effort has been made to /*/^and Is particularly interesting because it ii u ns tableland loses 
fnluate the literature references, because commercial exploits- /'ammonia on heating to 50-60° C. The chief insoluble aalta^of 



*iofl of carlioxyxncthylcellulose is soreoent and is expanding at ^boxyrneUiy I cellulose so far investigated are" tio«^of'le^/Mlver^T 

Rxhs ratc-that any critical evaluation could be out of date before //'mercury, and aluminium, all ofswhich are 

public*tio \t //Research in this laboratory haa been carried out ^ “^nickel salts which are blue, and the ferric »lt"wluch w 

. 1 * nwihlp twpful Annlmuiliriria nf 4 Ka nnruliiAl /fVni>tliMAiiA nnl L ’ 4 .Y/rLanAPclIu •rtoaL-irur .. LL . L‘ > / l 
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f W/i-£-*C’- -M4 INDUSTRIAL AND ENGINEERING C H E M IS T R Y Wa :^-%\Vol .aj'v^ 

M0C^ ^v- 

•vV 1 ^^/ '^:' thickening, stabilizing, and film-forming properties are requiredi _ as well as the use of these solutions to the suing of Sktt^r 

Some of the better-known applications cited are as thickening ^"threads, yarns, fabrics, and other textile material 
*:•• - a 8 ente in textile print pastes and as textile finishing and sizing V(/5) employed aqueous solutions of an 

r **i,*« en GW* ;Sodium carboxymethylcelluloee can be used as an . ^boxymethyl^lluloee for'suing^textile ] 

i.r^caulsifying agent. Also, it is applicable wherever a protective ^XJiWribe'd for the same purpose the use oftte aluimou^ 

colloid is needed in oU-in-water emulsions (5). Its excellent is iiisoluble in water (75). A waUr-solubie carboxymelf^tl., 
" m ’' onnjn K properties should be valuable in paper sizing and Vyloee powder prepared by'.drymg an .aqueous solution Tfaw- 

*** ®« °f •odium carUixj-mcthyl- ' £,?: &v?y4/£2V^ , 5 j.-.- 'ii‘L .r2v," ? :- ^V-^rpropoecit-foj-.uae ia?aKi*t%^ 

adhesives, color ---- ■ -V £ 


mM, 


, emulsifying agents, 
nd sizing agents, low- '/ 


Commercial usage 


•of'carli^rn^hyl.,:- , .' 
!n .he form of It. ^ 


• were disclosed for use as 
Agglutinants); paper-hanging 
^ P^te. thickeners, and emulsifying 
Feeding teats (5)' on ani- 
^:.?,maLs showed it to be harmless 
Physiologically.. 




ncreawed rapidly In. y : * 
a product is a cellu- * ^ 


^^carboxymethylcellulose: aif" 

■ ^ reactive decomposable 4juatew' 


&.■% -j\' ^> j y? mals showed it to be harmless 
i Physiologically. 

; ^TEXTILE INDUSTRY ^ 

Tn the textile industry many. 
***** baaed on the high^viscosity 
hlm-forming properties of 
^^sodium car boxy methyl cellulose 
*** n proposed. This wa-ter- 


i Yx&'Jt '*V ir : r ^. iCr aAVe t>e€D proposed- This water- \ : ^the many and 

[ product has been suggested , >;• . ;,;Mo»t of the re 

|- tor uae tn Panting pastes, sizes, s pended bibliogr 

! -7: and lubricants. Allan _ , tion dttte * ? f ^ 

|; Wainwright (J) discloeed its •! "■ 

\ f £]application as an aqueous print-' .*• ''v v. 

for on cellulose- 

‘ tgjl VAtJve ^hrics such as those ; 

f c : from cellulose acetate. The paste contained a high-boiling sol- 


recent year*. I his product la a cellu- _ k reactive decomposable quafetw' 

loae derivative formed by the reaction 
of raonochloroaretic acid on alkali 
^eellulo**. The aodium aalt h readily 
, .oluhle or di,p^r 8 ible _in .^.tw Jo iS< ^ ■ 

• form highly viscous aolutiona. Such :-; -'^*7*-v*-^-:^*- 0 5 
' .solutions are utilized for their thick- S ^ 

gening properties* to aid in the *us-- 
‘ "pension of pigments and other finely ^ 
divided aoHda in liquid media, and to V :3fe Can ^ 

v stabilize emulsions of various type*. cloth 

; This article discusses briefly and gives" . s -t/^Ci^,Browh.^^and^ .^FIoughtqn Q 
references to most of the published , ; Revealed tj^t^^^iurn jcat^oij: 

literature without effort to evaluate ^ ; methylOclluloee acts^a^h^Tcfl^; 

^the many and varied suggestions. y.V: -’Vtabiliier for oi^'emul^. 
Most of the references in the ap- ^-* •i^^fthey*'UAetlJXS^tO 
pended bibliography show publica- %y ^ ^gK-vi»CO^0^ 

lion dates of recent years. • • 


■ . ;• \,1 


ions. Nuch - a ' : &:f , 
in the .ui- 'y?; 

othrrfinrl^ | 

edia, and to ’ ^ ;> ^i can be used for m mg ^ [ 

nous types. ^ ^“ I 
■fly and gives ^ : 'j 

ie published . . .?4VeveaIed that' «xiiurn 'Sirt^ 

to evaluate y^' •-.%■ ‘^methyloelluloee acts^a^a^efl^; 

• uggest ions. y.Vj -tive ’Vtabiliier for pl^emul^ ‘ 
in the «p- '’'-• •'g»^theytt^J().5^.jt^^pref*(ii*' J 

ow publica- Agi^of 'tLe higti-vi^Uy,;typ?’ T ^i: 1 

'* -I »'f such oils ;as ; .castor ;> finaew 

^‘rapeseed, ^and ^quid ^parAfhn K • 
« ;• T ,. .— <7 ^ conjunction with sodium^ti^. 1 


/ Iln the field of textile finishing, the. waterdnsolubIe z 


^centipoises (capillary tube method). Johnson (47) used less than ^^ricfldrxiatcd with.^an^ai.^li^luble^ceHu]oM ; etherclid^not’reaon 
- ^.yL’1% of the sodium salt of carboxymethylceliulose. to^' stabilize ^^V^the ethetv .fromi the^.fabric._ 

HUm ‘ yV 1 ,; j; dye sus penal o ns, and to prevent settling and froth'or foam forma- 1 ^^derivative may 1^ applicable^t^wtton, goods,^,v d ?Jl^*»_lSc 

'f.^tion upon'storage. Sodium carboxymcthyicellulose treated w*ith ;j? linen jikec'otton white goods, the^pnncipal fie^ldTor it tjwKi^j 
^ epichlorohydrin to increase its viscosity waa reported as beingto' be'fn^oelluio«e; 

|3fS J useful in printing pastes for textiles (68). Oxley and co-workers.'’.^finishing^agent abn) j?as"»jc|- 

'Suggested the use of carboxymethylcefluloee for printing pasts' ^jeffect onj velvet,^ clothing, and 
ijfejjji I In Older to increase dye penetrations fn fabric coloring, advocated the use_of 

l -yyy^S' the wetting property of the sodium salt waa utilized (23)7 ’fAlso,^^ iiTtextiie finishing and^discloeed a prcH^ in w^ ^ttoDerotfi 

wcttin « P^perty was said to be useful for promoting bleeding 'woven fabrics were 
running in the dyeing of piece goods (57). ^ Sodiuni_car^^;-'^£inethyicellulose; dried betjveen^coa^ steamed after the^^( 
I s y methytcellulo«e'.has also been suggested (7) as^retardant in^var]!L^passed' through a P^ecipitaUng hath;and.dn^aiUl^ 

J v? ; §;^dy e ing of textiles., • K ‘;precipitating^ _or : ;,cpegulating^ medium f .fo^ijQ. 

d3 * *•'Vi%>v. ; .8ponsel i {82): discussed' the use of water-soluble car^xymethyb^^/ nianent size of alkali-soluble *-C«ll 

j ;<»IIul6se in sizes and in water-soluble finishing agentsj ^ 11 wai ' ^to b^ a 10% sulfuric 

| ^.‘-considered particularly valuable for wool sizing on account of utilized the material as v>i 0 I 

good film-forming properties. In finishing: dperationai' the type of carboxymethylcell utwn? which U ^uble w 

atebility of carboxymethylcelluloee. toward the effects of light, • ^]ow temperatures only, Bolton (^^Ued,«)tfabric^ 
w'^ ; iemperiUire, and bacteria w ere said to be very goodl y This V ^jicaustic soda, solution^ 

* VIc-'i -i ^ invefltiiTHtor Perverted thftt thp> tvo^rjiniiiKU r^»rlvvrvmethvl- • ' akulated the carboxvmetnylCelluloeeofijfhe fabric with 8^ 




investigator reported that the 
cellulose can be mixed and used \ 
knowm starches* and u.HuaI fatty 


isste 

vSlMlfei 












mm 




+& of e^boxyznethylceilu^e in dilute aqueous alM ^Y 

^ *^ en 8048 _ P uce gelatinous properties without .these to be normal in ever}' way T* An a hi lysis (5) of tho food-^ 

^pfcte g«lh on or pre<npi tion, and used this dispersion with stuff quality of onevariety of carboxymethylcelluloee showed the 
p4^* flts °? t . „ , e8 ‘ . (ff) showed that alkali-soluble ^ k*fld~Content of the salt to be only 8 parts per milllon/and 

” c * 0e ., U . < * e W . a carner ^ or thewe dyestuffs which are_ -7 and zinc were each less than I p.p.m ' It was concludW. thei^.^^^^ 
4*^°^ . , r ei ' applc *kon text ^ e ro^terial. . _. ,-Y; h ^*‘^fcfore, that it could be used in preparations’*forjhteTO^TOj^uin 

^j^h-aou e car xymet y cdlulcce after heat treatment at tioo such as medicine and foodstuffs as .weiralln'-toiIetTprepa^i^^^ 
^ C. fori* to 24 bourn plus treatment at 2o0* C. for 5mmute^ rations for'External application frU 

t*f be u ^ e< ^ m 8 henfeld (57), for fabric dressing, : Maxwell ( 08 ) disclosed that carbox}methyIc^ilui%e.tJeatetf : ^^^ 
printing pastes, boo cloth, tracing cloth, and yam : with epichlorohydnn ’could serve^asa thic&nerTor^tc^ 
si**' Lilienfeld (49) partially reacted cellulose in the form of Wkllanh ftf.QY claimod tUt YldlriSn 



Lilienfeld (49). partially reacted celltiW in the form of 
with monochloroacetic acid in the'presence of an alkali 


W&Ilach {89) claimed 
v)luble cArboxvmethv 


claimed that the additionup£ 
ixvmethvlrellulose^ based "oruttc^wWgiit 


it SO* to 60 C.. until the effect desired Was obtained.It was carbohydrate of ‘carbohydrate .foodsVuffs^wouTd 'redu^^lfc^ 
that patterns and differential panting effects could be* r 4 . absorbability of such f^a^^he alkali 
in this wav, Drevfus eUhnraf^t i J’Y.■ * VY Y _ *i ; 


mm 


Mi mg and 


:crs suggested the prej>arahon,,of^ 
vnn* t hvice!j \ iluse ? ,'fol lowing by • 


^lk y Hln?%g 


CMboxymethyiceIlulo.se- has been- prop..,, j for sum* aod ‘ 

^mn^itinna *nrHnr .w Jn'm.u :« 'd > ::7 sodium cnrboxvnuthvleellulose. aredxnng used to;$tabuize ice Ya. 

«AtiDg com pom lions, and lor use m pulp im pregnants, Thomas it ■ . * -■\ -,v... 

( rotr\ tho a * Y i " I ' cream, sherbents, and ices, as xveut as chorolate milk ,ano .some^Tg 

od Oxley {&>) .oisciosea the use of bonr-acid-t reft led carboxv- st r -• 

^bvlcellulose « » «ixe for, paper.: The g^n^unV pro^'tS» of c - h "'J , 1 >'- v f n ] H> ^ 

&<* carboxymethylcclluloae suited that it n^lit be "««e rH>wders,_ doughs, 

-eWly valuable in gre^eproofiruf paix-r! Mernl! («.« di^osed^^'^ 0 ^^, ,a ^ P '°?^., Th.-'r e^.^fun^^* ^^ 
fTbotb-a beater size and a surface size for grea^p^bf cw,l °^ 

Me/ul for packaging foodstuffs, lie claimed that such sizes^^ ^n.u^ons, sal^sci dre^ng,and some , 

lri k. /vmtrni nrrniinr, ini- Y > i ir • ^ V*n Ileichcl (76) and co-workers suggested the preparation; 

^ocouldbe useefto control printing ink penetration. Wrapping f * tl .. 

^ f _ rf ^ i • , . . iu. 6auupc casings from carlxixvnn-thvleeliuluse JoIlowetf.byi.cOn^^t^ 

for dynamite cartridges, sized with carUmyniethylcclIa-. , * - f t 5 . „ , ‘m*-;- r* ^*^V 

hatm o ^ S , nr f . .. Y ' version of the carboxvmethvIcelhiloM^ to cellulose hydrate. j5Uin 

Icae was said to have a lower rate of vaj>or diffusion for volatile , ■ .-.• - •••-;• . , •• •• 

, -. ^dii.mniucmk i i t j • ‘K :- Yl- ' casnngs alw) tiave l>een preparetl by extni( nig a tnixfure Of Alkali- 

^plodive constituents such-as ethylene glycol dmitrate. •>* :-"vY * • • ,.7 . . - • Y- •; 4“^(5nV"i?Y5wr$fl 

*Z fi.miuK I hncon r t?\ J i j ' i r- i ,• , r’v v m: Holublc c&rboxvmetliv.lcclluloso am| oelbilose xantha^to Hi..hlkHline 

To. a beater furnish,. Larson US), added a 1 % solution of car- . ■•>,*' . 

^methylcellulose which was then precipitated with alum;i;:^^° n “'4^^!^'.'»« 

Ibi* furnish was then sheeted and treated with an illbiTinc'agchi^^V*,-" 

l render the aue highly swollen to just short of a sol state! The Yf f 

. t 4 \ a * » , • * ■ •...-•••••* v , M*^;Use as a flexible wrapper for frozen •foodstuffs- (75)^4^fea^}'_.or^ 

^on of the swelling agent was stopped at that point, and the ' -t / / , ' r • . - - 

*» - j a, . ■ - ■ oilv fcwKls mav l^e packaged in paper containers 

ibeet dned in the asual manner, to give a grease-resistant paper ^ 7 . ▼*•••■• C ' ,, , t)4 . -- 

jduble for packaging foodstuffs and lubricating oil. 

Paper coatings of carboxymethylcellulose and its scidlum salt'. y^.v>. 

Vt re- described- by Gloor (^7) who combined 10 parts.of 

o^thvlcellulose with 2 to 30 parts of an alkali metal _siljpate, ;Y^^'pnei,mv«aigator reporU'd tha t s< h]i urn T'at 
fach as water glassr, to coat or impregnate paper or Gberboard.,7vjna\'^ I>o used to re^ilace tragacanthpcurulf^ujru 
Kdlock {40) Used carboxjTiie thy led lulose * i n *a * bl i|.shi n P ,^Yna*n ufac.tu re ^ of fa<£ 

for paper to give a pressure^native clnirt ^P<^rYi^r IK^m^icirmI; —rat 
The alkali^oluble water-iasoluble^carlwxvrnethyIceillilo^e ^ ^ W>), 11"mav be ernployed with a pjtr "agarl v iLs7» , m 
fcst dbclo«ed^ for use. as:a paper, size wid^tmg^Li^ 

(50):eMi»ple o sizing w it h this typo was given, jty ial>Iuts, , Hiid.'|> < J , >;der4>urrouii(jfe4:;^^^^f^t^M^^^ 


mam. 



suitable' for sizing colored paper (50). 
tlkali-wluble car lxixyfnet hy led I u lose u- 
ol pulp for wab rproofing* Freeman, ] 
(tf) disclosed a grvast‘prfx>fetl paper t re 
elution of ‘aluminum carlxjxynirthyl 
ivp)rted'*aqu4‘ous aluminum carlnixy] 
for MZing pajH-r, and Sirhrl (81) hImi sh 
the aluminum" salt to be u>wful as eize. 


applicat ida* 1 JUTUeii tifncesJ^Vis 




yniet hy 1 cel I ul<^ 

[Kmcils ur from tyi>ew*nt7xril^j>^4^ 

;,1 

lethyjbeUuh t »sgjjw^ 


*A<?V-r 



^sSfiSBK 


'mif* 











Ss^t'V;. WUDM water-insoluble carboxymethylcelluloee u a leather f 

l®% 2 r*- 7 “*“*>“*-*»***.<» 

*§1 m^, * “ e "“ e *?*. w \ ter P roofnea8 W). ; A leather coating ;^ype, have- been proposed^to 

1^1 «^' w * d ~lonng composition haa been reported which contain* 100^.^ fluch ^ ^ j b«fto»i«hlid'diffic^Uy ^buatibife- 

«lt, 3 grama J^|jiic nfeld (S0) diadoeed filmB pre£ar^by;<^ 
line solution of a water-insolublecarboiynMttyI«^ 

, u ^ ,t v to 20% sulfuric acid, 25% acetic aad, 30% 

%i'£% ^ solution, 20% tannin, 6r^40% formaldehyde »oluUo^^or^6y^ r 
!’^;A\^ii8ual viacoee precipitating hathi *^e solidified wasw^J" 
,>^th water and dried. Flexibility* may bejncrri^ 


Turkey red oil, 2 grama of glycerol, 15 grams of dyestuff, and 
-USfiy 30 grama of water (7f). The water-soluble salts are being used 




t Because of its film-forming properties, car boxyme thy I cellulose 
been proposed for many types of protective coatings. Li lie n- 


‘by plasticizing with 10% glyoeroL ^HlswortK (t0 9 f/JjjJS’. 
* alkali-soluble films of carboxymethyloeUuliM with alDotn^^ 



auggeeted by KfihJer ( 44 ) for the priming of interior walls, par* ^tissue of carboxymethylcelluloee 


nitrocellulose or"^ 
r?^ 5 r»^®stin 

repwing iWr 




. _, r „ . . carrying --- 

'^/(r^tiwdAriy when coloring matter is desired in the prime coat, 

(61) described an aqueous composition particularly suit- the polymerization produci of maWdc a^ydride^Su^^j^ 

ju+jg * or mating iron and other surface*; his composition con- ' methyl ether. ' For wrapping frozecu foods, a"cartoxymetb yL 

^ .^A r tained sodjum carboxymethyloellulose with water-soluble non-^cellulose film plasticized with water^^oerol/^d^dWthyj^ 
*0; “i 18 °( phoephorie, boric, and other poly baric adds to pro- ^glycol waa recommended (76). 

J.* ky the solution. These coatings are said to be im- is reported that alkali-soluble films of oartracymethyke^ 

pervioiia to grease and oiL He also suggested (68) a complex lose may be treated with deformation-ratncting agents jr 

\*.8G). A film of mixed structure W) was prepared by pnedphti. 
V^lhg 20 parts of a polyamide dissolved in 8 If hydrochloric add * 

. . _ or oon- v a bath consisting"of absolution'of v 10> parts 

; V?#.?*** aurf * ce ®> iron structural members, and black iron sheets. ir * - s ^ 

’ V y r ^'The ©pichlorohydrin-treated carboxymethylcelluloee of Max 
: 'j well (AS) was reported as a thickening agent in emulsion-type 

C ^T Dethyl ° e ^^ ) * 0 o W ^*f^° ~«“ t * d 1 for ^ 

ia»v h» .JT, • • j’l*** 10 ®™ j Carboxyme hylccllukw -.'coating for the inaide of inet&l mold* used for the polya*,}.• 

V Iw 18 ?“J’ ♦ ^ Wh ? te . * W E? ta “ d : A tkm of remn-foraing liquid.' WJ/itickm^ig^to f«S2S 


condensation product of a polyhydric alcohol with boric 
M a modifier to plasticize films of carboxyrr^thylcelluloee 
k*\ which are used as coatings for paper, cardboard, plaster < 



hydrophilic colloid thickener in a coating comporition containing 


:?{60), boiler compounds (3f ), creaming^ and thickening” 
^•(51 ,66, 90), oil drilling muda (£/)/ can-sealing compound* 
v* antis tick compounds to prevent blodtixigj'andeniulsifieri 


; ^^.oeUul°ae derivative and a wax in an organic solvent. The 
Z;; WA ^ eiMnao ^ u ble polyvalent metal salts of carboxymethylcelluloee 
a ^° have been recommended for coatings. 

/f itv, nK,ldu, of bbcka hu 

-... ***** w 



tmulaioo in resin emulsion paints. ‘" 
. ... 






•^£K t! fi,r iubte l r y * ullin w ^ 

tenders, fillers, or buea, such m culaum mdf.te, suty bo treated, _,». K u 


the binder for exfoliated verinic^te’'(75).’/The aluminui ; 



- type* of carboxymethylcelluloee as adhesives. A viscous aqueous 
'^^J^ution c on ta inin g 3 to 8% of sodium, potassium, ammonium, 
Jtriet h a nokmine , or triethylammonium carboxymethylcelluloae, 
T - ; .:alone or with soluble starches, was reported as forming adherivea 




^j^ield (60), Maxwell 
.fcen suggested 


axweU and Larson (60), and others. ;It has also poly hydric alcohols (47) ^or'speciaf 

d as a cement for laminating nonfibrous sheets (6S). f ;j-'Alununum earboxymethylcelhdos^n^pQmbinatioh with wii a 










f.. 



-pd emulsifier for aqueous system*. ' This combination of #Ci2) Ksllock. (to McLaurin-Jone* Co 
2L makes carboxymethylceUuioee £ !',?.? ^M: 37 ’ »<«?>• 


% 

7/;* 


M** 

:Ml. 

if 


St 


•+*** ■ ,-* ‘ " ”, **-fc*o WU1UI1UUIOQ OI ->V fc .- v m IflJOV 

P rt< ^k S T^rLuM y ?n^ p 1 r| U ^^ Potentially useful in It(43) Kinilard.V^>«^C^^ 

L** in which gums.glues and gelatins have so far not been uaed.“^»44) KdhJer, R. (to Henkel * Ci. G.m.b.H.). U. 8. Patent 2.180.17“ 
Katber tbs highly substituted organic-soluble type of c*r- '^’^' ^(May U. 1939). 

^^ethyleeBuJose (10) nor/it* many derivatives with the"**' (45) Kojevnikoff, N. N. (to Du Pont Go.), Ibid, 3.123, WtWjrl*. 

w uumerous possibilities for denvaUves are illustrated in part ' -?~.-N<*o*i TMmM, 15, No. 5, 5 (1933). 

-tents which show xanthate derivatives («. Si S3 Si S3)■ 5 .* (47) Krop*»tt, E. L. (to Dow Chemical Co.). U. 8. Patent 2^» 

^yjaethy lceUulose (7 , IS), denvaUves con taming carboxy .\<;V(*9) Lilienfeld. L., Brit. Patent 231.803 (April 4, .1*24).. 

-famine **>“1“ “ d mued ethers (S3). Mixtures of ----- 


: 2,226,833 
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